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Intel386™ SL MICROPROCESSOR SuperSet 
Highly-integrated Static Intel386™ SL Microprocessor 
Complete ISA Peripheral Subsystem 
System-Wide Power Management 


m Static intel386™ SL CPU — High-Speed Peripheral Interface Bus 
— Runs MS-DOS*, WINDOWS", OS/2** (Pl-Bus Support) 
and UNIX*** — New ideaPort interface for Hardware 
— Object Code Compatible with intel Expansion 
8086, 80286 and Intel386 m Integrated Cache Controller and Tag 
Microprocessors RAM (Optional) 

w Architecture Extension for Power — No-Glue Cache SRAM Interface 
Management Transparent to Operating — 16k, 32k, or 64 kByte Cache Size 
Systems and Applications — Direct, 2-Way or 4-Way Set 

m= Complete ISA System, with Extended Associative Organization 
Support = Programmable Memory Control 
— Full ISA Bus Control, Status and — No-Glue, Page-Mode DRAM Interface 

Address and Data Interface Logic — SRAM Support for Lowest Power 
— Compatible ISA Bus Peripherals — 512k to 32 MBytes 
— System I/O Decoding, Programmable — Full Hardware LIM EMS 4.0 


Chip Selects and Support Interfaces 


The Intel386 SL Microprocessor SuperSet combines an ISA bus compatible personal computer's microproces- 
sor, memory controller, cache controller and peripheral subsystems into just two Very Large Scate Integration 
(VLSI) devices. The product’s high-integration and power conservation features reduce the size and power 
consumption typically associated with fully Industry Standard Architecture (ISA) bus compatible systems. !n 
addition, new expandability and flexibility features offer the capability for continued innovation in battery-oper- 
ated, space-constrained systems. The SL SuperSet brings 100% ISA-Bus compatibility to system designs 
ranging from the smallest palm-top and notebook PCs to expandable lap-top systems. 


"MS-DOS and WINDOWS are trademarks of Microsoft Corporation. 
**OS/2 is a trademark of International Business Machines Corporation. 
***UNIX is a trademark of UNIX System Laboratories, Inc. 


240814-1 oa 240814-2 
Figure 1-1. Die Photograph of the intel386™ SL Microprocessor (left) 
and 82360SL ISA Peripheral I/O (right) 


October 1992 
2-151 Order Number: 2408 14-006 
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Intel3886™ SL MICROPROCESSOR 
Iintel386™ Microprocessor Core, with 
Integrated Memory and Cache Controllers and 
System Power Management 
Fully-Static CHMOS IV Technology 


Static Intel386™ SL CPU 

-— Optimized and Compatible with 
Standard Operating System Software 
such as: 
MS-DOS, WINDOWS, OS/2 and UNIX 

— Object Code Compatible with intel 
8086, 80286 and Intel386™ 
Microprocessors 

— Runs All Desk-Top Applications, 
16- or 32-Bit 

— D.C. to 25 MHz Operation 

— 20 Megabytes Physical Memory/ 
64 Terabytes Virtual Memory 

~~ 4 Gigabyte Maximum Segment Size 

— High Integration, Low Power Intel 
CHMOS IV Process Technology 


Transparent Power-Management 

System Architecture 

— System Management Mode 
Architecture Extension for Truly 
Compatible Systems 

— Power Management Transparent to 
Operating Systems and Application 
Programs 

— Programmable Hardware Supports 
Custom Power-Control Methods 


Direct Drive Bus Interfaces 
-— Full ISA Bus Interface 
— High Speed Peripheral Interface Bus 


integrated Cache Controlier and Tag 

RAM 

— No-Glue Cache SRAM interface 

— 16k, 32k, or 64 kByte Cache Size 

— Direct, 2-Way or 4-Way Set 
Associative Organization 

— Write Posting—Posted Memory 
Writes 

— 16-Bit Line Size—Reduces Bus 
Utilization for Cache Line Fills 

— Write-Thru, with SmartHit Algorithm 
for Reduced Main Memory Power 
Consumption 


Programmable Memory Control! 

~— No-Glue, Page-Mode DRAM Interface 

— SRAM Support for Lowest Power 
(Standard 5V Mode Only) 

— 1, 2, or 4 Banks Interleaved, with 
Programmable Wait States 

— 512k to 20 MBytes 

— Advanced, Flexible Address-Map 
Configuration 

— Full Hardware LIM EMS 4.0 Address 
Translation to 32 Megabytes without 
Waitstate Penalty 


3.3 CPU core with FlexibleVoltage 

Interfaces (Optional) 

— Pin-Compatible with Standard 5V 
CPU 

— Flexible 5V/3.3V ISA/PI Bus 
Interface 

— 50% Power Savings 
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82360SL I/O Subsystem 
Complete ISA Peripheral Subsystem 
Integrated System Power Management 


Fully-Static CHMOS 


Complete ISA System, with Extended 
Support 
— Full iSA Bus Control, Status and 
Address and Data Interface Logic, 
with Full 24 mA Drive 
— Compatible ISA Bus Peripherals: 
© Two 8237 Direct Memory Access 
Controllers 
© Two 8254 Programmable Timer 
Counters (6 Timer/Counter 
Channels) 
Two 8259A Programmable 
Interrupt Controllers 
(15 Channels) 
Enhanced LS612 Page Memory 
Mapper 
One 146818 Compatible Real 
Time Clock w/256-byte CMOS 
RAM 
Two 16450 Compatible Serial 
Port Controllers 
One 8-Bit Parallel I/O Port 
with High Speed Protocol 
(Centronics or Bi-Directional) 
— Additional System !/O Decoding, 
Programmable Chip Selects and 
Support Interfaces: 
¢ Full Integrated Drive Electronics 
(I.D.E.) Hard Disk interface 
* Floppy Disk Controller 
¢ Keyboard Controller Chip 
Selects and Support Logic 
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IV Technology 


— External Real Time Clock Support 

— PS/2 and EISA Control/Status Ports 

— Local Memory and ISA-Bus Memory 
Refresh Control 

— New ideaPort Interface for Hardware 
Expansion 


Transparent Power-Management 

System Architecture 

— Architecture Extension for Truely 
Compatible Systems 

— Transparent to Operating Systems 
and Applications Programs 

— Programmable Hardware Supports 
Custom Power-Control Methods 

— Integrated Power Management Unit 
Manages Power-Events Safely 
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Intel386T™ SL MICROPROCESSOR SuperSet 
Intel386T™ SL CPU and 82360SL I/O 
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Intel386™ SL SuperSet 


intel. 


1.0 INTRODUCTION 


This document provides the pinouts, signal descrip- 
tions, and D.C./A.C. electrical characteristics of the 
Intel386™ SL CPU and 82360SL ISA I/O Peripheral 
device. Consult Intel for the most recent design-in 
information. For a thorough description of any func- 
tional topic, other than the parametric specifications, 
please consult the latest Intel886 SL Microproces- 
sor SuperSet System Design Guide (Order No. 
240816), and the intel886 SL Microprocessor Super- 
Set Programmer's Guide (Order No. 240815). 


1.1 Overview of System Architecture 


The Intel386 SL Microprocessor SuperSet is an ex- 
tremely flexible pair of components marking a new 
milestone in microcomputer technology. Included in 
the pair are an tntel386 Architecture Central Pro- 
cessing Unit (CPU), a memory subsystem controller 
capable of controlling either DRAM or SRAM, ad- 
dress translation and remapping logic, an optional 
cache memory controlier and an extensive collec- 
tion of ISA bus compatible peripheral functions. 


The SL SuperSet allows the personal computer de- 
signer to take advantage of the highest level of sys- 
tem integration, while preserving complete freedom 
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in selecting system features, power/performance 
trade-offs, and value-added enhancements. 


Essentially, all of the components needed to buiid 
an ISA bus compatible personal computer have 
been combined within just two components: the 
Intel386 SL Microprocessor and memory control 
system, and the 82360SL ISA peripheral I/O and 
power management subsystem. The only other com- 
ponents needed for a complete personal computer 
are the main DRAM or optional’ static memory sub- 
system, optional cache SRAM and a graphics con- 
troller. A minimal amount of commodity Small Scale 
Integration (SSI) logic or Medium Scale Integration 
(MSI) logic buffers may be required for design-spe- 
cific interface to peripheral devices on the ISA bus. 


Systems based on the SL SuperSet typically include 
the functional blocks shown in Figure 1.2. 


The Intel386 SL CPU is available to operate in flex- 
ible, pin compatible modes: standard 5V and 
FlexibieVoltage configurations. The addition of 
an internal 3.3V plane to power the CPU core and 
the majority of the internal logic modules is the most 
substantial difference between the two configura- 
tions. Refer to the table below for specific voit- 
age differences. 


Table 1.1. intel386™ SL CPU Voltage Options 


Standard 


CPU Core 


FlexibteVoltage 
(Low-Voltage) 


*For more information on 3.3V support, please contact your local Intel Field Sales Office. 


For a complete jist of products in the Intel386 SL famlly, refer to the following table. 
Table 1.2. Intel386™ SL CPU Family 


Options 
CPU Frequency (Mhz) 20/25 16/20/25 


2-157 


intel. Intel386™ SL SuperSet ADVANCE INFORMATION 


Intel386™ SL Microprocessor 82360SL ISA Peripheral |/0 


Math CPU Power Ferlphacal 2x 8237 Power 
Power 


Coprocessor Management DMA Supply 
(Optional) ; Logic ‘ Controlier Controt 


Logic 
High- -Cache 146818 s 


Speed Control Compatible Parallel Parallel 
Cache Logic = rr Real Time 1/0 Ports Printer 
(Optional) (Optional) Intel386 ™ 
Central 
Processing 
Main i 

idemory: Ea vert 2x 8254 bE 2 x 8259A 

Control Intervoi Interrupt 
Timer Controller 


H/W EMS 
Serial 


Printer 


| __t 
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74.5612 2 x 16450 baeac) 
{SA Bus Memory Compatible [| 


Controller Mapper/ E Serial 1/0 
Decoder 
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Display 
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Keyboard 
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Figure 1.2. Intel386™ SL Microprocessor-Based System Functional Block Diagram 
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Bank 4 Cache 
TAG RAM 


TAG Comparator 
Hit/Mise Logic 
Cacheability Map 


Addrees Sus 
controller/decode 


Data bus control 
and steering logic 


CPU/ISA bus 
synchronizer 


Buffer control 


Pl bus 1/F control 


1.S.A. Bus 
Controller 


Intel386™ SL SuperSet 


Bank 3 Cache 
TAG RAM 


TAG Comparator 
Hit/Miss Logic 
Cacheability Map 


Bank 2 Cache 
TAG RAM 


Controller . 


TAG Comparctor 
Hit/Miss Logic 
Cacheability Map 


ADVANCE INFORMATION 


Bank 1 Cache 
TAG RAM 


TAG Comporator 
Hit/Mise Logic 
Cacheability Map 


LRU ond Flush logic 


Static Intel386'™ Microprocessor Core 


Numerics 
Interface ee 
Logic OCKs, 
“9 Resot, 
CPU/NPX, 
State Machine 


Random 
Logic 


+ Programming 
+ Interface 


State machine 
Decode 1 
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: Address Mapper 
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Controller 
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SRAM controller gnd Mux 
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Figure 1.3a. Intel386™ SL Microprocessor Internal Functional Modules 
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1.2 Intel386™ SL Microprocessor: 
Central Processing Unit (CPU) and 
Memory Controller Subsystem 


The Intel386 SL Microprocessor is a highly-integrat- 
ed, complete microprocessor and memory controller 
subsystem. At the heart of the Intel3886 SL Micro- 
processor is a CHMOS static intel386 SL CPU core. 
The Intel386 SL CPU core has been fully optimized 
to reduce run-time power requirements, and in- 
cludes a key architectural extension required by bat- 
tery-operated systems. 


The intel386 SL processor is the first member of the 
Intel386 Microprocessor product line to implement a 
CPU with the System Management Mode extension. 
The System Management Mode is a new CPU oper- 
ating-mode which allows system vendors to rid their 
systems of the backwards-compatibility problems 
that plague battery-operated PCs. This Intel386 ar- 
chitecture extension eliminates portabie-system 
conflicts by providing a safe, new operating level for 
the battery management firmware developed by sys- 
tem designers. With the Intel386 SL CPU, firmware 
will execute transparently to every application, oper- 
ating system and CPU mode, thus avoiding the com- 
patibility conflicts which were once unavoidable. 


The Intel386 SL Microprocessor retains the paged 
memory-management system, and all the other key 
features which are common to the [ntel386 architec- 
ture. In addition, on-chip hardware implements the 
Expanded Memory Specification (E.M.S.) address 
translation compatible with the current Lotus/Intel/ 
Microsoft (L.I.M.) E.M.S. 4.0 standard. Additional ad- 
dress-mapping and control logic integrated in the 
intel386 SL CPU allows BIOS ROMs to be ‘“shad- 
owed” by faster memory devices, and supports a 
variety of common memory roll-over and back-fill 
schemes. The Intel386 SL CPU contains all of the 
contro! and interface logic needed to directly drive 
large main memory and an optional cache memory 
subsystem. 


The Intel386 SL CPU contains bus drivers and con- 
trol circuitry for two expansion interfaces. A Periph-- 
eral Interface Bus (Pl-Bus) provides high-speed 
communication with fast devices such as VGA and 
FLASH Disk. The Industry Standard Architecture 
(ISA) bus provides a common interface for the 
wealth of third party ISA bus compatible 1/O periph- 
eral and expansion memory add-in boards. On-chip 
data-byte steering logic, address decoding and map- 
ping logic automatically routes each memory or |/O 
operation to the appropriate local memory, cache, 
Pi-Bus or ISA expansion bus. 
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All system configuration Jogic in the Intel386 SL 
processor subsystem is initialized under software 
control. 


The system designer only has to program the proc- 
essor in order to support multiple system hardware 
designs where many devices of iess flexibility were 
once required. System characteristics such as mem- 
ory type, size, speed, organization, and mapping; 
cache size, organization and mapping; and peripher- 
al selection, configuration and mapping are config- 
ured under software control. Thereafter, all memory 
and |/O transfer requests are automatically sent to 
the appropriate memory space or expansion bus, ful- 
ly-transparent to existing operating system software 
and application programs. 


Figure 1.3a shows the functional blocks and Figure 
1.3b shows the microarchitecture of the Intel386 SL 
processor. 


1.3 Intel386™ SL Microprocessor with 
FlexibleVoltage Operation 


The Intel386 SL CPU in FlexibleVoltage mode 
achieves low power consumption by supporting low- 
er voltage operation. The majority of the CPU inter- 
nal logic is powered by 3.3V. The interfaces to local 
DRAM, Cache SRAM, and Math Coprocessor are 
also powered by 3.3V. The ISA/PI bus interfaces 
can be powered by 5V or 3.3V. This ensures the re- 
usability of CPU with existing 5V and future 3.3V ISA 
bus peripherals and i/O devices. Figure 1.4 shows 
the internal power plane partitioning of the low-volt- 
age Intel386™ SL CPU. 


The intel386 SL CPU, when combined with 82360SL 
{/O, provides the majority of the core logic required 
to design a high integration ISA-Bus compatible per- 
sonal computer. Other system components not inte- 
grated in the CPU or 82360SL include: a Graphics 
Controller and Display Subsystem, a Keyboard Con- 
troller and keyboard/mouse, removable storage 
(such as floppy disk controller/floppy disk drive or 
PCMCIA FLASH memory card), fixed storage (such 
as an |.D.E. hard disk drive), DRAM system memory 
(such as on-board DRAM or a JEIDA/JEDEC 88-pin 
DRAM memory card), and BIOS/User/Graphics 
ROM (such as EPROM or FLASH). The intel 
80C51SL Keyboard Controller, 82365SL PCMCIA 
I/F Controlier, 82077SL Floppy Controller and a 
third party graphics controller may be used to create 
a full-function transportable personal computer. A 
typical system based on the Intel386 SL CPU in 
FlexibleVoltage mode is shown in Figure 1.5, in 
which the powering of various interfaces is explicitly 
depicted. 
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Figure 1.4. Power Plane Partitioning of the Intel386™ SL CPU with FlexibleVoltage Operation 
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Figure 1.5. Sample Block Diagram of a PC System Based on the low-voltage Intel386™ SL CPU 
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1.4 82360SL I/O: Integrated ISA 
Peripheral and Power 
Management Device 


The 82360SL Peripheral I/O contains dedicated log- 
ic to perform a number of CPU, memory, and periph- 
eral support functions. The 82360SL device also 
contains an extensive set of programmable power 
management facilities which allow minimized system 
energy requirements for battery-powered portable 
computers. 


The 82360SL includes a complete set of on-chip pe- 
ripheral device functions including two 16450 com- 
patible seria! ports, one 8-bit Centronics interface or 
bi-directional paralle! port, two 8254 compatible tim- 
er counters, two 8259 compatible interrupt control- 
lers, two 8237 compatible DMA controllers, one 
74LS612 compatible DMA page register, one 
146818 compatible Real-time clock/calendar with 
an additional 128 bytes of battery backed CMOS 
RAM and an integrated drive electronics (IDE) hard 
disk drive interface. The Intel 82360SL also contains 
highly programmable chip selects and complete pe- 
ripheral interface logic for direct keyboard and floppy 
disk controller support. The peripheral registers and 
functions behave exactly as the discrete compo- 
nents commonly found in industry standard personal 
computers. The peripheral logic is enhanced for 
static operation by supporting write only registers as 
read/write. 


ADVANCE INFORMATION 


The processor and memory support functions con- 
tained in the 82360SL. device eliminate most of the 
external random-logic “glue” that might otherwise 
be required. The 82360SL device provides internal 
programmable-frequency clock generators for the 
iSA bus backplane, and video subsystems. A pro- 
grammable, low-power DRAM refresh timer is also 
provided to maintain system memory integrity during 
the power saving suspend state. 


The 82360SL also contains a flexible set of hard- 
ware functions to support the growing sophistication 
in power management schemes required by portable 
systems. Numerous hardware timers, event moni- 
tors and I/O interfaces can programmably monitor 
and control system activity. Firmware developed by 
the system designer allocates and directs the hard- 
ware to fulfill the unique power management needs 
of a given system configuration. 


Alt of the standard peripheral registers, clock-gener- 
ation logic, and power-management facilities have 
been designed to ensure complete compatibility with 
existing operating systems and applications soft- 
ware. 


Figures 1.6a and 1.6b show the functional blocks 
and micro-architecture of the 82360SL I/O subsys- 
tem. 
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Figure 1.6a. 82360SL ISA Peripheral I/O Internal Functional Modules 
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2.0 Intels386™ SL MICROPROCESSOR mnemonics. In addition to the package pin out dia- 
. grams, a table is provided for easy location of sig- 
(Standard 5V Operation) nals. Table 2.1-2 lists the Intel386 SL CPU package 


device pinouts in the 227 pin Land Grid Array (LGA). 

2.1 Pin Assignments and Signal The table also includes additional information for the 
Characteristics signals and associated pin numbers. A brief expla- 
nation of each column of the table is given in Table 


Section 2.1 provides information for the Intel386 SL 2.1-1. 
CPU pin assignment with respect to the signal 


Table 2.1-1. Description of the Columns of Tables 2.1-2 


PQFP This column lists the pin numbers of the Intel386 SL CPU in a Plastic Quad Fiat 
Package. 


This cojiumn lists the pin numbers of the Intel386 SL CPU in a Land Grid Array. 
Signal Name This column lists the signal name associated with the package pins. 
indicates whether the pin is an Input (1), an Output (O) or an Input-Output (IO). 


Specifies the internal terminator on the pin. This could de an internal pull-up or pull- 
down resistor value or a hold circuit. To find out whether a pull-up or a pull-down is 
provided, use the STPCK (Stop Clock) column for the Intel386 SL CPU. 


Specifies the drive current Io, (Current Output Logic Low) and Io}, (Current Output 
Logic High) in milli-Amperes (mA) for output (O), and bi-directional (IO), pins. 


This column lists the maximum specified capacitive load which the buffer can directly 
drive in pico-Farads (pF) for each signal. This is specified for output and input-output 
pins only. 


This column specifies the state of the pin during a suspend operation. input signals 
have the representation Tri. This indicates that the input is internally isolated and that 
the internai termination on the pin is tri-stated or disabled. The additional output 
buffer abbreviations are explained below. : 


Tri - Tristated 
Actv_ - Active (Active input signals must be held at valid logic levels) 
0 - held low 
1 - held high 


Hold 


This is a state specific to the intel386 SL CPU. This column specifies the state of the 
pin when the clock signal CPUCLK is internally stopped in the Intel386 SL CPU. 

Pu - Pulled up 

Pd - Pulled down 

Drv __ - Driven high, low or at the last state 

Actv_ - Active (Signal is driven and continues to operate or change logic states) 
This column specifies the state of the pin when the ONCE # (On Circuit Emulator) pin 


is asserted, allowing in-circuit testing while the device is still populated on the logic 
board. 


- held at last state 


Tri - Floats 
Actv_ - Active 
0 - held iow 
1 - held high 


Hold - held at last state 


} Derating This column specifies which derating curve") is used for each output buffer 
Curve associated with the pin. 


NOTES: 
1. For more information on derating curves and how to use them, see Section 3.7 (Capacitive Derating Information). 
2. Typical resistor values are given as guidelines only. Not tested. 
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THE Intei386™ SL CPU (STANDARD 5V) PINOUT DIAGRAM 


Intel386™ SL 
CPU 


TOP VIEW 
(COMPONENT MARKING FACE UP) 


240814-A9 


Figure 2.1a. Top View of the Pinout of the Intel386™ SL CPU (Standard 5V) in a PQFP Package 
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Figure 2.1b. Pin Assignments of the Intel386™ SL CPU (Standard 5V) In the 227-Lead LGA Package 
(Top View—Land Pattern Facing Down, Component Marking Facing Up) 
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Table 2.1-2. intel386™ SL CPU (Standard 5V) Pin Characteristics 


[maesaTe | aoo7 | £02 | 
Care [ato 
rases [Ate 
ras70 | p02 
pasa | att 
Per | ae 
[ov [ae [os 


[eos aise | on | 10, | vos [42 [60 | nest | te THs | as 
[cos | argo | aoe | 10 | Hoi | 4.2 | 20,80 | Hold | Ow | Hod | Att] 
[coe | avve | 800 | 10 [How | 42 | 20,80 | Hola | Ow | Hod | Att | 
[cor [avr [ave | 10 | Hod | 4.2 | 20,80 | Hola | Ow | Hold | Att | 
feos ar | sor [10 [oo | a2 ane0 [os | ov [wets [a 

argo | B05 | 10 | How | 4.2 | 20,80 | Hoe | ow | Ho | att 
[core | areo | 806 | 10 | Hod | 42 | 20,80 | Hold | ow | Hod | Att | 
[corn [ aree | 807 [10 | wos | 4.2 | 20,80 | Hola | Ow | Hold | Att | 
coe | rer | 800 | 10 [Hog | 4.2 | 20,80 | Hola | Dv | Hold | att | 
foots [ ave | aoe [10 [wo | 42 | 20,80 | Hola | Ow | od | att | 


x 
o 
ro 
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Table 2.1-2. Intel386™ SL CPU (Standard 5V) Pin Characteristics (Continued) 
PQFP | LGA Drive 
Pin # | pin# | TYPE) Term) 1 aay 


A184 
A100 


[4.2 | 15,72 | Hovat | 
15,72 | Hold( 


Ir 
Q 
a 


=c 
Q 
a 


2 15,72 | Hold() 
15,72 | Hoid(1) 
15,72 | Hold(1 


Hold(1 


co] 
a 


A105 


4, 

4, 
| 42 | 
Lae 
ae 
| 42 | 
| 42 
| 42 | 
| 42 | 
| 42 | 
| 42 | 
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=x Ii 
o o|o 
Qo ala 
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Al|A x alx = 
if =. . | a. 
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[o> 
o|o 
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4 
= 
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Hoid 
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riz 
o|o 
Q 
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NOTE: 
1. These pins are driven during the suspend state if suspend refresh is enabled. 
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Table 2.1-2. Intel386™ SL CPU (Standard 5V) Pin Characteristics (Continued) 


PQFP ; LGA Drive Load Derating 
Signal Name | 5, 4 Type | Term low lon heed] susp | Curve 


B21 
MAS 
MA7 
MA8 A2 
MAg 
Te 


nN 


nN ml GS (?) 
% 
Nh ={|O Nh 1 Pp t') 


> 
nN 
° 


4,4 | 50,240 | Hold | 
| 50,240 | Hold _| 
50,240 | Hold _| | A265 
| 50,240 | Hold | A265 
| 32, 240 | Holdt") | 
| 32,240 | Hold) |b 
| 92,240 | Hola) | | Ao | 
| A20 | 

| Aat | | AO 

| A20 

| A20 | 


> 
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—s 
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nN Nn) 
> . 
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OQ 
2. 
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PIES l >| > P| >| P| > 
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Corl 
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xr 
rey 
a 
>|> Ra eal all oad 
nm} nm [ro] rm] 
x 
o 
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rMeMne | A076 | x20 ti [A 
X21 60K Tri 
[NM 


HOW 


Tri 


NOTE: 


1. These pins are driven in the suspend state if suspend refresh is enabled. 
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Table 2.1-2. Intel386™ SL CPU — 5V) Pin Characteristics (Continued) 


S| hia | $889 | Stak | once | Pee? 
rnexanse [aise sie | o |roa| «2 | 20.92 [vod] bv | woe | Ato 
Perea eee go ea ae eee ee 
[nexrove [asof ate | 1 [ex] | [ml] raf im] 
Pexneser [aise] eis | 0 | vou | «2 | 2032 [Hod | ow | Hod | Ave 
rupxwina [aise | ats | 0 | Hog | a2 | 20.32 | How | ov | ti [ata 
fonces | aooa | veo [1 [ek] [| | aw] mu [aw | 
Troe | aoas | uoe | 0 | Hoa | a2 | 20.68 | How | ov | Hoe | Ave 
[peng [awe fer [1 fac [fm [re [mf 
[penne | aoa? | vat 
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50,240 a wo [525 
oo 
[sats | aosa | x06 | 10 | Hoa | 24,4 | 0,240 | Hot | Dw | Hold | A25 | 
[sate aoeo | x07 | 10 | Hoa | 24.4 | 0,240 | Hos | ow | Hold | Az5 
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Table 2.1-2. Intel386T™ SL CPU (Standard 5V) Pin Characteristics (Continued) 


PQFP | LGA 
Signal Name Pin # 


SA17 A061 


4 
Fy 


2 
=) 
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< x 
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D QD oa ee.) D 
oO oO;o (=) 


ZEROWS # x0 
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Power Pin 
Voc POQOFP: A001, A016, A034, A050, A067, A083, A09S, A116, A132, A148, A165, A181 
LGA: ©04, C10, C13, C16, DO3, D20, HO3, JO3, KO2, K20, L20, M21, NOS , P03, P20, Q20, RO3, VO7, V17, V15, V14, ¥12, V10, VOB, 
W10, W12 
Vss PQFP: A016, A032, A049, A065, A081, A098, A114, A130, A147, A163, A179, AT96 
LGA: C08, C11, C14, C17, GO3, H20, J20, KO3, LO2, LO3, M02, M03, M20, NO2, N20, Q03, R20, V04, V08, V19, V13, V11, WO, W11, W13, 
W114 
No Connects 
PQFP: A004, A047 
LGA: C18, F03, TO3, U03, U20 


NOTE: 
1. These pins are driven inactive in the suspend state if suspend refresh is enabled. 
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2.2 Signal Descriptions 


Intel386T™ SL Microprocessor (Standard 5V) 
The following table provides a brief description of the signals of the Intel386 SL CPU. Signal names which end 
with the character “#" indicate that the corresponding signal is low when active. 


| Symbol | Name and Function 


A20GATE 


BALE 


BUSY # 


CCSL# 
CD{15:0) 


A20 Gate: This active HIGH input signal controls the Intel386 SL CPU A20 address line. When 
LOW this signal forces the Intel386 SL CPU to mask off (force LOW) the internal physical 
address signal A20. When this signal is HIGH, A20 is available on the System Address (SA) 
bus. When A20 gate is LOW this allows emulation of the 8086 1 Mbyte address ‘“‘wrap- 
around”. 


Bus Address Latch Enable (ISA bus signal): This active HIGH output signal is used for two 
purposes. BALE is used to latch the address lines on the LA bus (LA17—LA23) on the falling 
edge of BALE. BALE is also used to qualify ISA bus cycles for signals on the Peripherial 
Interface (PI) bus (PM/IO# and PW/R #). On the falling edge of BALE, PM/IO# and PW/R# 
can be sampled to determine the type of ISA bus cycle that is going to occur. BALE may be 
used to qualify and generate buffered control and status signals to the ISA expansion bus. The 
PI bus signal decoding is as follows: 


Type of Bus Cycle PM/IO# PW/R# 


Memory Read 

Memory Write 

t/O Read 

1/O Write 

Interrupt Acknowledge 
HALT (address = 2)* 
Shutdown (address = 0)* 


*Note that BALE is not generated for these cycles, however the PM/IO# and PW/R# will 
reflect these states during HALT and Shutdown bus cycles where BALE is driven in typical ISA 
bus systems. Memory read/write, |O read/write and interrupt/interrupt acknowledge cycles 
correspond to the standard ISA bus cycle. 


BUSY: This active LOW input signal indicates a busy condition from a math co-processor 
(MCP). 


Cache Address Bus: This is the address bus output used to select the memory cell in the 
cache memory. The CA2 signal is also connected to the CMD0 # input of the MCP indicating 
Opcode (when high) or Data (when low) during a write cycle and control/status register (high) 
or data register (low) during a read. CA2 is used to address the upper or lower DWORD port of 
the MCP. 


Cache Chip Select High 8yte: This active LOW output is used to enable the upper byte of the 
cache SRAMs. This signal should be connected to the upper byte cache SRAM chip-select 
input. 


Cache Chip Select Low Byte: This active LOW output is used to anable the lower byte of the 
cache SRAMs. This signal should be connected to the lower byte cache SRAM chip-select 
input. 


Cache Data Bus: This is the bi-directional data bus used to transfer data between the cache 
SRAMs and the Intel886 SL CPU. The Cache Data bus is also used to transfer data between 
the MCP and the Intel386 SL CPU. 
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intel386T™™ SL Microprocessor (Standard 5V) Signal Descriptions (Continued) 


| Symbol | Name and Function 


CMUX0O CPU Multiplexed Pin Zero: This output signal has two functions. When the Intel386 SL 
(CASL3 # / CPU Memory Controlier Unit is configured as a DRAM controller then this pin becomes 
DIR) “CASL3 #” and should be connected to the lower byte of DRAM bank 3 CAS # input. 

When the Intel386 SL CPU Memory Controller Unit is configured as an SRAM controller 
this signal becomes the direction control (DIR) and should be connected to the direction 
control input of the SRAM data transceiver. 


CPU Multiplexed Pin One: This output signal has two functions. When the Intel386 SL 
CPU Memory Controller Unit is configured as a DRAM controller then this pin becomes 
“CASH3 #” and should be connected to the upper byte of DRAM bank 3 CAS # input. 
When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this signal becomes ‘‘LE” and should be connected to the latch enable input of the 
SRAM address latch. This pin is disabled when SUS__STAT # is active (LOW) and the 
system is not performing a suspend refresh operation. When the pin is disabled the 
output is sustained at the previous state by internal “keepers”. 


CPU Multiplexed Pin Two: This output signal has two functions. When the intel386 SL 
CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 
“CASL2#” and should be connected to the lower byte of DRAM bank 2 CAS # input. 
When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes ‘‘DEN3#” and should be connected to the data transceiver enable 
input for bank 3 of the SRAM memory subsystem. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”. 


CMUX1 
(CASHS # / 
LE) 


CMUX3 CPU Multiplexed Pin Three: This output signal has two functions. When the Intel386 SL 
(CASH2 # / CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 
DEN2#) “CASH2 #” and should be connected to the upper byte of DRAM bank 2 CAS # input. 


When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes “DEN2#” and should be connected to the data transceiver enable 
input for bank 2 of the SRAM memory subsystem. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal ‘keepers’. 


CPU Multiplexed Pin Four: This output signal has two functions. When the intel386 SL 
CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 
“CASL1 #” and should be connected to the lower byte of DRAM bank 1 CAS # input. 
When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes “DEN1#” and should be connected to the data transceiver enable 
input for bank 1 of the SRAM memory subsystem. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”. 


CMUX4 
(CASL1#/ 
DEN1 # 


NOTE: 
Pins CMUX4 and CMUXS5 both carry the signal DEN1# in the SRAM mode. This is done to provide increased drive capacity 
on the DEN1# signal. 


2-176 


intel. Intel386™ SL SuperSet ADVANCE INFORMATION 


Intei386T™ SL Microprocessor (Standard 5V) Signal Descriptions (Continued) 
Name and Function 


CMUX5 CPU Multiplexed Pin Five: This output signal has two functions. When the Intel386 SL 

(CASH1 #/ CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 

DEN1#) “CASH1 #” and should be connected to the upper byte of DRAM bank 1 CAS # input. 
When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes ‘“‘DEN1 #” and should be connected to the data transceiver enable 
input for bank 1 of the SRAM memory subsystem. 
This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”. 


CMUX6 CPU Multiplexed Pin Six: This output signal has two functions. When the Intel386 SL 

(CASLO #/ CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 

DENO #) “CASLO#” and should be connected to the lower byte of DRAM bank 0 CAS # input. 
When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes “DENO #” and should be connected to the data transceiver enable 
input for bank 0 of the SRAM memory subsystem. 
This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”. 


CMUX7 CPU Muiltipiexed Pin Seven: This output signal has two functions. When the Intel386 SL 

(CASHO # / CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 

DENO#) “CASHO #” and should be connected to the upper byte of DRAM bank 0 CAS # input. 
When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes “DENO #” and should be connected to the data transceiver enable 
input for bank 0 of the SRAM memory subsystem. 


This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”’. 


CPU Multiplexed Pin Eight: This output signal has two functions. When the Intel386 SL 
CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 
“RAS3 #" and should be connected to the upper and lower byte of DRAM bank 3 RAS # 
inputs. 

When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
then this pin becomes “CE3 #" and should be connected to the upper and lower byte of 
the SRAM chip-select, or to the chip-select decode logic for bank 3 of the SRAM memory 
subsystem. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”. 


CPU Multiplexed Pin Nine: This output signal has two functions. When the Intel386 SL 
CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 
“RAS2#" and should be connected to the upper and lower byte of DRAM bank 2 RAS # 
inputs. 

When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes ‘‘CE2#” and should be connected to the upper and lower byte of the 
SRAM chip-select, or to the chip-select decode logic for bank 2 of the SRAM memory 
subsystem. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal ‘‘keepers”’. 


NOTES: 

Pins CMUX4 and CMUXS5 both carry the signal DEN1# in the SRAM mode. This is done to provide increased drive capacity 
on the DEN1 # signal. 

Pins CMUX6 and CMUX7 both carry the signai DENO# in the SRAM mode. This is done to provide increased drive capacity 
on the DENO# signal. 
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Intel386T™ SL Microprocessor (Standard 5V) Signal Descriptions (Continued) 


| Symbol Name and Function 


CMUX10 CPU Multiplexed Pin Ten: This output signal has two functions. When the Intel386 SL 
(RAS1 #/ CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 
CEt #) “RAS1#” and should be connected to the upper and lower byte of DRAM bank 1 RAS # 


inputs. 
When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes “‘CE1 #” and should be connected to the upper and lower byte of the 
SRAM chip-select, or to the chip-select decode logic for bank 1 of the SRAM memory 
subsystem. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”’. 


CPU Multiplexed Pin Eleven: This output signal has two functions. When the Intel386 
SL CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 
“RASO#” and should be connected to the upper and lower byte of DRAM bank 0 RAS # 
inputs. 

When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes “‘CE0O #”’ and should be connected to the upper and lower byte of the 
SRAM chip-select, or to the chip-select decode logic for bank 0 of the SRAM memory 
subsystem. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”. 


CPU Multipiexed Pin Twelve: This output signal has two functions. When the Intel386 
SL CPU Memory Controller Unit is configured as a DRAM controller this pin becomes 
“PARL” and should be connected to the lower byte of DRAM bank 0 data parity bit. 
When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controiler 
this pin becomes “OLE #” and should be connected to the lower byte of the SRAM 
output enable input of the SRAM memory subsystem. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
pertorming a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”’. 


CPU Multiplexed Pin Thirteen: This output signal has two functions. When the 
intel386 SL CPU Memory Controller Unit is configured as a DRAM controller this pin 
becomes ‘“PARH” and should be connected to the upper byte of DRAM bank 0 data 
parity bit. 

When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller 
this pin becomes “OHE #” and should be connected to the upper byte of the SRAM 
output enable input of the SRAM memory subsystem. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not 
performing a suspend refresh operation. When the pin is disabled the output is sustained 
at the previous state by internal “keepers”. 


CPU Multiplexed Pin 14: This output signal has two functions. The Intel386 SL CPU can 
be configured to use this pin as either a BIOS ROM chip-select (ROMCS1 #), or a FLASH 
disk chip-select signal (FLSHDCS #). In either case, the signal is driven LOW when an 

access to the selected interface occurs. 


CMUX11 
(RASO #/ 
CEO #) 


CMUX12 
(PARL/ 
OLE #) 


CMUX13 
(PARH/ 
OHE #) 


CMUX14 
(ROMCS1 #/ 
FLSHDCS #) 


Cache Output Enable: This active LOW output signa! is used to indicate a read access 
to the CACHE SRAMs, and is used to enable the cache SRAMs’ output buffers. This 
signal should be connected to the output enable signals of the upper and lower byte 
cache SRAMs. 


CPURESET CPU Reset: This active HIGH input forces the Intel386 SL CPU to execute a reset to the 
internal CPU core and state machines. The configuration registers are not reset. 
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Name and Function 


intel386T’ SL Microprocessor (Standard 5V) Signal Descriptions (Continued) 
Cache Write Enable: This active LOW output is used to indicate a write (LOW) access to 
the cache SRAMs. This signal should be connected to the write enable signal of the 


CWE# 
upper and lower cache SRAMs. 


DMA8/16#4 DMA 68-bit or 16-bit Cycle: This input, in conjunction with HRQ, indicates to 386 SL CPU 
if an 8-bit or 16-bit DMA access is occurring. If an 8-bit DMA access is occurring, the 


‘Intel386 SL CPU will swap the upper byte of data to the lower data byte for upper byte 


accesses. 
ERROR # 
HALT # 


. External Frequency Input. This is an oscillator input. This clock controls all CPU core 
and memory controller timings and is equal to twice the desired processor frequency 
(CPUCLK). 


Numerics ERROR: This active LOW input to the intel386 SL CPU is generated from a 
math co-processor (MCP). It also indicates to the 82360SL that an unmasked exception 
has occurred in the MCP. ERROR # is provided to allow numerics error handling 

compatible with the ISA bus compatible Personal Computer. 


HALT: This active LOW output indicates to external devices that the Intel386 SL CPU 
has executed a HALT instruction (address = 2) or a shutdown condition (address = 0). 
This can be used as an indicator for devices to assert the STPCLK# signal. 


HoLD Acknowledge: This active HIGH output indicates to external devices that the 
intel386 SL CPU has relinquished control of the ISA bus. At this time the Intel386 SL CPU 
has floated the address and control signals of the ISA bus. 


INTerrupt Acknowledge: This active LOW output indicates that the Intel386 St CPU is 
executing an interrupt acknowledge bus cycle. During this process an external interrupt 
device will pass an interrupt vector to the Intei386 Si CPU. 


1/0 CHannel ReaDY: This active HIGH input/output signal indicates that the 1/O 
Channel, (ISA expansion bus), is ready to terminate the bus cycle. The ISA expansion 


INTR Interrupt Request: This active HIGH input indicates to the Intel386 SL CPU that an 
bus is a normally ready bus and IOCHRDY is active HIGH. When an ISA bus peripheral 
needs to extend the standard 3 SYSCLK, 16-bit ISA bus cycle the peripheral device 


external device is requesting the execution of an interrupt service routine. 
IOCHRDY 
asserts IOCHRDY LOW. 


1OCS16# 1/0 Chip Select 16: This active LOW input/output signal indicates that an ISA bus 
peripheral wishes to execute a 16-bit !/O cycle. This signal has an active pull-up, when 
not driven the default I/O bus cycle is 8 bits. 


1/0 Read: This active LOW signal indicates that the ISA bus is executing an !/O read 
cycle. 
ISACLK2 


1/0 Write: This active LOW signal indicates that the ISA bus is executing an !/O write 
cycle. 


ISA Clock Two: This is an oscillator input. This clock controls all of the ISA bus timings 
and is equal to twice the SYSCLK frequency. Normally the ISA bus SYSCLK is 8 MHz, 
and the ISACLK2 oscillator is 16 MHz. 
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Intel386T™ SL Microprocessor (Standard 5V) Signal Descriptions (Continued) 


MASTER # 


MEMCS16# 


NPXADS # 


Name and Function 


Latchable local Address bus: This is the unlatched local address of the ISA bus for 
access to memory above 1 megabyte. The LA bus is also used by the Peripherial 
Interface (P!) Bus. 


Memory controller Multiplexed Address bus: This is the address bus output for the 
Memory Controller Unit. The 22-bit address is output in a row/column fashion for both 
DRAM and SRAM memory subsystems. The Memory Controller Unit places the ROW 
address out first and qualifies it by the RASx# signal going active in DRAM mode or the 
LE signal going active in the SRAM mode. The column address is then placed on the 
Memory Address bus and is qualified by the CASXx # signals going active for the DRAM 
mode. 

This pin is disabled when SUS__STAT # is active (LOW). When the pin is disabled the 
output is sustained at the previous state by internal ‘‘keepers”’. 


Master: This active LOW input indicates that an ISA bus peripheral is controlling the bus. 
The peripheral device asserts this signal in conjunction with a DMA request (DRQ) line or 
the HRQ (hold request) to gain control of the bus. When the MASTER ¥ signal is 
asserted LOW along with HRQ being asserted HIGH the Intel386 SL CPU will float all 
address, data and control signals on the ISA bus. 


Memory controller local Memory Data bus: This is the bi-directional data bus of the 
Memory Controller Unit. All accesses by the Memory Controller Unit that transfer data 
between the Intel386 SL CPU and SRAM or DRAM use the Memory Data Bus. 

This pin is disabled when SUS__STAT # is active (low) and the system is not performing 
a suspend refresh operation. When the pin is disabled the output is sustained at the 
previous state by internal “keepers”. 


MEMory Chip Select 16: This active LOW input/output signal indicates that an ISA bus 
peripheral wishes to execute a 16-bit memory cycle. This signal has an active pull-up, 
when not driven the default memory bus cycle is 8 bits. 


MEMory Read: This bi-directional active LOW signal indicates when a memory read 
access is taking place on the ISA bus. When the Intel386 SL CPU is performing a 
memory read to the ISA bus it is an output, when the DMA or Bus Master is accessing 
memory on the ISA bus, the DMA device or Master drives MEMR #. 


MEMory Write: This bi-directional active LOW signai indicates when a memory write 
access is taking place on the ISA bus. When the intel386 SL CPU is performing a 
memory write to the ISA bus it is an output, when the DMA or Bus Master is accessing 
memory on the ISA bus, the DMA controller or Bus Master drives MEMW #. 


No connection: These pins must not be connected to any voltage, but must be left 
floating in order to guarantee proper operation of the Intel386 SL CPU and to maintain 
compatibility with future Intel Processors. 


Non-Maskable Interrupt: This rising edge sensitive input will latch a request to the 
Intel386 SL CPU for a non-maskable interrupt on a LOW-to-HIGH transition. 


Numerics ADdress Strobe: This active LOW output signal indicates the start of a math 
co-process (MCP) data transfer cycle. 


NPXCLK Numerics Clock: This output signal is used to drive the MCP clock input. 


NPXRDY # 


Numerics Ready: This active LOW input is used to terminate a MCP bus cycle. This 
signal is low for |/O and data operand MCP cycles. 
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intel386T™ SL Microprocessor (Standard 5V) Signal Descriptions (Continued) 


| Symbol | Name and Function 


NPXRESET Numerics Reset: This active HIGH output signal is used to reset the MCP. 


NPXW/R# Numerics Write or Read: This output signal indicates the type of data transfer that is 
being performed between the intel386 SL CPU and the MCP. When high this signal 


indicates a MCP write, when low this signal indicates a MCP read. 


ONCE # ON-board Circuit Emulation: This active LOW input signal floats the neccessary 
outputs from the Intel386 SL CPU allowing an in-circuit emulation (ICETM-tntel386 SL) 
module to drive the intel386 SL CPU signals. This allows an emulator to be used for 
system testing and developement while the Intel386 SL CPU and the 82360SL are still 


physically populated on the system motherboard. The state of all Intel386 SL CPU and 
82360SL signals when ONCE # is asserted low is summarized in section 2, (intel886 SL 
CPU and 82360SL signal characteristics). Note that the ONCE # pin of the Intel386 SL 
CPU should not be connected to the ONCE # pin of the 82360 SL I/O. 


PCMD# PI-BUS Command: This active LOW output indicates that valid write data is on the 
System data bus (SD[15:0]) signals, or that the Intel386 SL CPU is ready to sample valid 


read data from the P! bus for Peripherial Interface bus cycles. 


Processor Extension Request: This active HIGH input signal indicates that the MCP 
has data to transfer to or from the Intel386 SL CPU. 
= | Parity ERRor: This active LOW output indicates to an external device that the Intel386 


SL CPU Memory Controller Unit has detected a memory parity error. The PERROR # 
signal is used by the 82360SL to generate NMI back to the Intel386 SL CPU. 


PM/lO# PI-BUS Memory or I/O: This output indicates the type of bus cycle the Intel386 SL CPU 
is executing on the Peripherial Interface Bus (Pl-bus): Either a Memory (HIGH) or I/O 
(LOW) cycle. 


PRDY # PI-BUS Ready: This active LOW input is used to terminate Peripherial Interface bus 
cycles. The Peripheral Interface Bus is a normally not-ready bus, and will continue the 


bus cycte until the PRDY # is activated or a Peripherial Interface Time-out occurs. 


PSTART # PI-BUS START: This active LOW output indicates that the address (SA[19:0], LA[23:17] 
and SBHE #), command signals (PM/iO# and PW/R#) and chip-selects (VGACS# or 
FLSHDCS #) are valid for a Peripheral interface Bus cycle. 


PW/R# PI-BUS Write or Read: This output indicates the type of bus cycle the intel386 SL CPU 
is executing on the Peripheral Interface Bus: Either a Write (HIGH) or Read (LOW) cycle. 


PWRGOOD Power Good: This active HIGH input indicates that power to the system is good. This 
signal is generated by the power supply circuitry, and a LOW level on this signa! causes 
the Intel386 SL to totally reset: The CPU core is reset, interna! state machines are reset, 
all configuration registers are reset. 

Power Good should be low for a specified minimum number of CPU clocks for valid 
recognition in order to perform a global tntel386 SL CPU reset. 


REFREQ REFresh REQuest: This active HIGH input indicates that the Intel886 SL CPU should 
execute an internal DRAM refresh cycle to the on-board ilocal memory. 


ROM16/8 # ROM 16-bits or 8-bits: This input configuration signal pin selects if the BIOS interface is 
a 16-bit (when high) or 8-bit interface (when low). This pin has an internal pull-up resistor 
defaulting to a 16-bit wide BIOS EPROM. 


ROMCSO# ROM Chip Select 0: This LOW true output provides the chip select for the System BIOS 
EPROM. 


SA[19:0] System Address Bus: This is the bi-directional system address of the ISA bus, as well 
as the Peripheral Interface Bus. SA[16:0] are inputs during DMA and Master operation. 
SA[19:17] are outputs only since a 8237 compatible DMA controller accesses up to 
64 kBytes at a time. The 74LS612 module in the 82360SL is used to furnish the DMA 
upper addresses for DMA access to 16 Megabyte. 
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Intel386T™ SL Microprocessor (Standard 5V) Signal Descriptions (Continued) 


Name and Function 
SD[15:0] 


System Byte High Enable: When this output signal is LOW, it indicates that data is being 
transferred on the upper byte of the 16-bit data bus (SD[15:8]). 

SMRAMCS # 

Stop Clock: This active LOW input stops the clock to the internal Intel386 SL CPU core. 


System Data Bus: This 16-bit bi-directional data bus is used to transfer data between the 
STPCLK # 
(This signal is functionally tested by the execution of HALT or 1/O read instructions.) 


System power Management RAM Chip Select: This active LOW output is used to 
select an external system power management SM-RAM, and to indicate to the 82360SL 
device when accesses to the system power management SM-RAM are occurring. 


the system. When this signal is forced inactive LOW, the intel386 SL CPU executes from 
System Ground: Provides the OV connection from which ait inputs and outputs are 
referenced. 


Intel386 SL CPU and the ISA bus. The system data bus is also used to transfer data 
between the Intel386 SL CPU and the Peripherial Interface (PI-BUS). 
SYSCLK System Clock: This is a clock output equal to one half of the ISACLK2 input frequency. 
SUS__STAT# | SUSpend STATus: This active LOW input indicates to the Intel386 SL CPU that system 
a divide by two or a divide by four clock as defined by the De-turbo bit in the 
CPUPWRMODE register. When this signal is HIGH, the CPU executes from a clock as 
WHE # Write High Enabie: This active LOW output indicates that a write access to the upper 
byte of the Intel386 SL CPU memory bus is occurring when the Memory Controller Unit is 


System power Management Interrupt: This falling edge sensitive input latches a Power 

power is being turned off. The Intel886 SL CPU will respond by electrically isolating 
TURBO 

defined by the Fast CPU clock field in the CPUPWRMODE register. 

configured for SRAM mode. When in DRAM mode, the signal is active anytime a write 
ZEROWS # 


Management interrupt request with a High-to-Low edge. The SMI # is the highest priority 
interrupt in the Intel386 SL processor. 
selected pins as indicated in Section 2, (Intel886 SL CPU signal characteristics). 
Turbo: This active HIGH input signal indicates to Intel386 SL CPU when to enter ‘Turbo 
Mode’”’. Turbo Mode is defined as the CPU executing at full speed, the default speed for 

Vcc sd System Power: Provides the + 5V nominal D.C. supply inputs. 

VGACS # VGA Chip-select: This active LOW output is asserted anytime an access occurs to the 

user defined VGA address space. 
access occurs. This output should be connected to the write enable of the upper byte for 
either DRAM or SRAM memory subsystems. This pin is driven inactive during a suspend 
operation. 


Write Low Enable: This active LOW output indicates that a write access to the lower 
byte of the Intel886 SL CPU memory bus is occurring when the Memory Controller Unit is 
configured for SRAM mode. When in DRAM mode, the signal is active anytime a write 
access occurs. This output should be connected to the write enable of the lower byte for 
either DRAM or SRAM memory subsystems. This pin is driven inactive during a suspend 
operation. 


ZERO Wait State (ISA bus signal): This active LOW input indicates that an ISA bus 
peripheral wishes to execute a zero wait state bus cycle (the normal default 16-bit ISA 
bus memory or I/O cycle is 3 SYSCLKs or one PC/AT equivalent wait state). When 
ZEROWS # is driven low, a 16-bit bus cycle will occur in two SYSCLKs. When 
ZEROWS # is driven low for an 8-bit memory cycle the default 6 SYSCLK bus cycle is 
shortened to 4 SYSCLKs. 
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2.3 D.C. Specifications 


2.3.1 Intel386™ SL CPU D.C. SPECIFICATIONS 
Functional operating range: Voc = 5V + 10%; Toase = O°C to 90°C 


Table 2.3-1, D.C. Voltage a ae 


-Sumbol| Parameter —_{ ian 
Input Low Voltage Tested at 4 MHz. Min value EE system 
design reference only. 
T d at 4 MHz. Min value for system 


Input High Voltage 
99 erence only. 


Vitc EFI/ISACLK2 BT dat 4 MHz, CMOS Logic Levels. Min 
Input Low Voltage for system design reference only. 
Virtc EFI/ISACLK2 Voc — 0.8 he 
Input High Voltage 
Vor 


Output Low Voltage 
lo. = 4mA 
lo. = 24mA 


Output High Voltage 


A MHz, CMOS Logic Levels. Min value 
Or system design reference only. 


nereiT 
~) 


At 4 MHz (Note 1) 
At 4 MHz (Note 2) 


lou = —1.6mA For IOCHRDY, |\OCS16# and MEMCS16# 
joo = —2mMA At 4 MHz (Note 1) 
lon = —0.2mA At 4 MHz (Note 2) 
jon = ~4mA At 4 MHz (Note 2) 
fou = —0.18 MA At 4 MHz (Note 1) 
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Table 2.3-2. Leakage Current and Sustaining Current Specifications 


Input Leakage Current 

Condition 1; When SUS__ STAT # 

and/or ONCE # not active. 

Pins with internal 60k PU Vit = 0.45V 
Pins with internal 20k PD Vi = 2.4V 

Pins with internal 1K PU Vir = 0.45V 
Other Input Pins Be OV < Vin < Voc 


Output Leakage Current 

Condition 1: When SUS__STAT # 

and/or ONCE # not active 

Pins with internal 60k PU Vout = 0.45V 

Pins with internal 1K PU Vout = 0.45V 

Other Output Pins ‘ 0.45V < Vout < Voc 


nA | totes) 
BA (Note 6) 


EFI = 1 MHz (Note 7) 


| Symbol | Parameter | Min_| 
Output or /O Capacitance | | EFI = 1 MHz (Note 7) 

EFI Capacitance aa EFI = 1 MHz (Note 7) 
NOTES: 


1. List of pins which have 24 mA/4 mA Io /loy specification, (reference section 2), except IOCHRDY, IOCS16# and 
MEMCS16#. 

2. Other output pins which do not belong to list in Note 1, {reference Section 2). 

3. This is the maximum current the bus hold circuit can sink without raising the node above 0.8V. |g. should be measured 

4 


after lowering Vin to Ground (OV) and then raising to 0.8V. 

. This is the maximum current the bus hold circuit can source without lowering the node voltage below 3.0V. IgHH should 
be measured after raising Vin to Vcc and then lowering to 3.0V. 

. An external driver must source at least IpHLo to switch this node from low to high. 

An external driver must sink at least IgyHHo to switch this node from high to low. 

. Guaranteed by design characterization. 


NO 
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FUNCTIONAL OPERATING RANGE: Vcc = 5V + 10%; Toase = 0°C to 90°C. 


Table 2.3-4. Intel386™ SL CPU Icc Specificatigns 


Supply Current (Note 1a) 
Notebook Configuration ; (Note 2) 
Desktop Configuration (Note 3) 


Supply Current (Note 1b) 
(20 MHz) Notebook Configuration (Note 2) 
Desktop Configuration (Note 3) 


loc Supply Current (Note 1c) 


(25 MHz) Notebook Configuration (Note 2) 
Desktop Configuration (Note 3) 


locsi Supply Current with thg (Note 4) 
STPCLK Signal Asse 

locs2 Supply Current i@s (Note 5) 
Oscillators Qa ‘eS es 


os 


NOTES: 
1a. Tested with Voc = 5.5V, EFi = 32 MHz, ISACLK = 16 MHz, 50 pF capacitive loads and no resistive load on the 


1b. Tested with Voc 


outputs. 


5.5V, EFI 


40 MHz, iSACLK2 = 16 MHz, 50 pF capacitive loads and no resistive load on the 
outputs. 


1c. Tested with Vcc = 5.5V, EFl = 50 MHz, ISACLK2 = 16 MHz, 50 pF capacitive loads and no resistive load on the 


2. 


outputs. 

Notebook system configuration consists of 1 bank of 1 MB <x 4 DRAMs with 1 MB =< 1 DRAMs for parity (2 MB total 
memory with Cache enabled. 25 pF capacitive loading on P!-bus control/status signals, 100 pF capacitive loading on the 
ISA bus signals and SYSCLK. 


. Desktop system configuration consists of 4 banks of DRAM in the configuration ((1 MB < 4) x 2 + 1 MB x 1) for banks 


0 and 1 and (1 MB x 9) for banks 3 and 4 (20 MB total memory). Cache is enabled with 2 < (16K x 16) SRAMs and 
240 pF on the ISA bus signals including SYSCLK from 8 ISA slots. 


. STPCLK signal asserted, all external oscillators free running, no cycles on cache, memory or ISA bus. Typically with 


Voc = 5V, EFl = 40 MHz, ISACLK2 = 16 MHz, 50 pF capacitive loads and no resistive loads on the outputs. 


. Suspend mode and all external oscillators turned OFF {in a fixed logic state), no cycles on cache, memory or ISA bus. 


The REFREQ signal is active causing memory refreshes to the on-board DRAM memory during suspend. Typically with 
Vcc = 5V, 50 pF capacitive loads and no resistive loads on the outputs. 


. Tested with Vcc = 5.5V, 50 pF capacitive loads and no resistive load on the outputs. The 386 SL CPU is in suspend 


mode and all external oscillators turned OFF (in a fixed logic state), no cycles on cache, memory or ISA bus. The RE- 
FREQ signal is turned OFF (Refresh is not required if the on-board memory consists of battery backed SRAMs). 
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2.3.2 Intel386™ SL CPU Icc SPECIFICATIONS: 
SPECIAL TOPICS 


Intel386T™ SL SuperSet 


2.3.2.1 Determining Icc with Slow Clock 
Control 


The Intel386 SL CPU supports CPU clock division 
which reduces power consumption of the CPU core 
logic. The EFI clock input is similar to the CLK2 input 
found on the Intel886 SL CPU. However, the internal 
CPUCLK signal in the Intel386 SL CPU is not always 
one half of the frequency of the EFI input. An inter- 
nal clock divider and synchronizer allows the CPU 
core clock to be slowed down and even stopped. 
However, additional internal logic such as the mem- 
ory controller and cache controller continue to use 


half the EFI frequency. Therefore, when calculating 
the theoretical power. consumption with CPU aes 
l 


division it is important to recognize that a fixed 
stant (K) value of power is required by the Igte 
SL CPU. 


The value K is constant only if the IS Oi 
constant. Figure 2.2 shows the val 
ent values of {SA bus capacitan 


Oo 
Ioc(divided clock) = al ws 


Ioc(normal clock) = The Icc calculated from 
the followmaj section. 


n = The fractional value that the clock is divided 
(e.g., divide by 2 = 0.5) 


= Is a constant in MilliiAmps which determined by 
reading the value in Figure 2.2. 


ADVANCE INFORMATION 


To determine the maximum current for the 
Intel386 SL CPU with EFI divider perform the follow- 
ing steps: 

1. Sum the total capacitive load of all active ISA bus 
output signals from the intel386 SL CPU to all de- 
vices. 

2. From Figure 2.2 draw a line from the horizontal 
axis (capacitance) where it intersects the diagonal 
line. > 

dr, 


rpendicular line to the 


3. From Fi ©. 
vertices O dgt eK 


PY for Ioc (divided clock). 


4. Sol eq 


Oo 1412.5 


4237.5 
25.9 3650.0 8475.0 


7062.5 9887.5 
11,300.06 


Total ISA Bus Cepacitance (pF) 
240814-5 


Figure 2.2. Variation of the constant current (K) 
with respect to the total ISA bus capacitance 
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POWER VARIATIONS WITH CAPACITIVE LOADS AT VARIOUS VOLTAGES 


FULLY LOADED ISA-BUS SLOTS (1396.25 pF) 
2 


240814-6 


5.0V, 25 MHz 


5.0V, 20 MHz 


-« 
= 
E 
_— 
z 
So 
- 
a 
> 3 
5 
a 
z 
8 
oc 
= 
2 


5.0¥, 25 MHz 
5.0V, 20 MHz 


POWER CONSUMPTION (mW) 


1475 1770 2065 2360 
CAPACITIVE LOAD (pF) 


Figure 2.4b. Memory Bus with Cache 
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2.3.2.2 Calculation of Icc for Various SL 
SuperSet System Configurations 


Intel386™ SL SuperSet 


Figure 2.3 illustrates the power consumption in milli- 
Watts with respect to the capacitive loading on the 
iSA bus signals of the Intel386 SL CPU. A set of two 
curves with Vcc at 5V and CPUCLK frequencies at 
20 and 25 MHz are plotted in Figure 2.4a. This set of 
curves is provided for the memory bus without a 
cache subsystem in Figure 2.4a. The power con- 
sumption with respect to load capacitance for the 
memory bus with a cache subsystem is illustrated in 
Figure 2.4b. To find the Power (P in milliWatts) of the 
intel3886 SL CPU for the configuration of your sys- 
tem, use the following method. 


1. Prepare a configuration list for your system includ- 
ing how many ISA-bus connectors, how many 
memory chips will be used and whether a cache 
will be connected or not. 


2. From the curves in Figure 2.3, use the voltage of 
your system and the total capactive load of all of 
the intel386 SL CPU ISA signals to find the power 
consumed by the !SA-bus interface. 


3. If a cache is connected to the Intel386 SL CPU in 
your system, use Figure 2.4b to find memory bus 
power. If cache is not connected, use Figure 2.4a. 


4. Find the internal power consumption of the 
Intel386 SL CPU from Table 2.3-5 and the cache 
internal power and cache bus power from Tables 
2.3-6 and 2.3-7. 


5. For a system with no cache, add the ISA-bus in- 
terface power, the memory bus interface power 
without cache and the internal power. This gives 
the power consumption of the Intel386 SL CPU 
without cache. 

6. For a system with cache, add the ISA bus inter- 
face power, the memory interface power with 
cache, the cache interna! power, the cache bus 
interface power and the internal power. This gives 
the power consumption of the Intels86 SL CPU 
with cache. 


NOTE: 


Data provided in Figures 2.2 through 
2.4b and in Tables 2.3-5 through 2.3-7 
is based on engineering approximation 
and is given as an evaluation tool only. 


ADVANCE INFORMATION 


Table 2.3-5. Internal Power 


Frequency 
(MHz) 
[20 «| ~—«tea0 
ee 


Table 2.3-6. Cache Bus Power (mW) 


Table 2.3-7. Cache Internal Power 
Frequency 
(MHz) 

As an example, the power consumed by the 
Intel386 SL CPU when it is used in a 20 MHz system 
with 8 memory chips and 2 fully loaded ISA bus ex- 


pansion slots will be calculated. The system voltage 
is assumed to be 5V. 


From Figure 2.3, the power consumed by the ISA 
expansion bus interface is found to be 15 mW (the 
total capacitance of all the pins of a fully loaded AT- 
bus slot is 1396.25 pF). For a system with no cache, 
the power consumed by the memory bus for 8 chips 
is about 15 mW from Figure 2.4a. The internal power 
at 20 MHz is 1220 mW from Table 2.3-5. The power 
consumed by Intel886 SL CPU is the sum of the 
power for the internal power (ISA bus and CPU core) 
and memory bus. The total power consumed by the 
Intel386 SL CPU for this system is 1250 mW. 


For a system with cache, the ISA bus interface pow- 
er is 15 mW as previously determined. The memory 
bus interface power is determined from Figure 2.4b 
is found to be 8 mW. The internal power remains 
1220 mW. The cache bus power is read off from 
Table 2.3-6 to be 30 mW and the cache internal 
power from Table 2.3-7 is 170 mW. Hence, in this 
system, the Intel386 SL CPU consumes a total of 
1443 mW. 
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2.4 Timing Specifications related specifications reference EFI except ISA bus 

9~™P timings which reference ISACLK2. A.C. specifica- 
tions are defined in Figure 2.4.1. Ali clock related 
specifications are tested at the voltage levels 
The A.C. specifications given in the tables of the fol- shown. Output specifications are derived from test- 


lowing pages consist of output delays, input setup pd clock solaled Snings- 
and hold requirements. They may be relative to a 
clock edge or another signal edge. ALL CPU clock 


A.C. Specification Definitions 


EFI 
ISACLK2 


SYSCLK 


OUTPUTS 


OUTPUTS 


INPUTS 


: Output valid delay 
: Output invalid delay 
OUTPUT 1 . : : Input Setup 
: Input hold 


OUTPUT 2 


QUTPUT 2 


240814-BO 


NOTE: 
Signal waveforms are not drawn to scale. 


Figure 2.4.1. Drive Levels and Measurement Points for A.C. Specifications 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 


[Symbot [Parameter | Min | Max | Unit | erating | Figure | Notes | 


Ct 203 


Ct 215 SYSCLK Rise Timg & iy 
0.8V to (Vcc - Oy y 


| cra7za | AZGATE SouMpErQi, | oti” | | 
Mae 


Ct272b A20GATE Hold Timeafg™ | 


NOTES: 
1. ISACLK2 minimum period, high and low times are specified with ISACLK2 input = 16 MHz and SYSCLK output = 6 MHz. 
The ISACLK2 input specifications are provided to ensure that the SYSCLK output, period, minimum high and low time, 
rise and fall time and ISACLK2 to SYSCLK skew are met. 
2. SYSCLK period, low and high time are tested at 1.5V thresholds. All other parameters are guaranteed by design charac- 
terization. 
. A2Z0GATE is an asynchronous input to the Intel386 SL CPU. Setup and hold times with respect to EFI are provided for 
test purposes only. . 


ow 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intei386™ SL CPU (Standard 5V) A.C. Specifications (Continued) 


[symbor] Parameter | Min | Max | Unit | Derating | Figure | Notes 


| cr221 | BALE Active DelaytromTsphiztow | | sa | ins | sa | 2612 | nt | 
| ciz22 |] BALE Inactive DelaytromTcphiitow | 5 | sz | one | oFrise | 2512 | | 
| ct223 | LAI7-23ValidDelaytromTcorTcphiztow ss |_| sez | ns | sf 2512 | 
| ctze4 | LAI7-23 invalid DelayfromTcpriztow ss | oo | | ns | | ste | 
foxzes | SAt-19vatdDeiaytromTsphiziow | «| - | m | s | asse |_| 
= al 
to phi 1 Low (External Master) 
| c1227 | SA1-19Invalid Delay tromTsorTiphiztow | o | | Pw | sez | 
forza | SA0,SBHE* Vaid DelaytromTspniziow «| «| se gh | QQ | esre | 
| cr2za | SA0, SBHE# Invalid Delay from Ts orTiphi2low |__| 4A *ns gM FR:sA | 2512 | | y) 
Sa ere A < 
(16-bit MEMR # /MEMW #, HALT # Cycles) : 
(External Master) a ; 
Porzse | HAtTe vata Detaytomprittow QAO IP |r | re 
Ct 233 Command Inactive to Float Delay from ¢ ; 2.5.27 
om | Garton RTA |S Lee | 
(IOR # /IOW # 8-, 16-Bit; MEMR #/MEMW @ ©-Bit) : Ks 
P= saraosreiangy Se] [= | 
(MEMR # /MEMW #, IOR # /IOV@iga ne .’ @: 7 
[crass | MEMCsi6+ SoupoToo@® A’ @ yo | | me | | asia | ntanri2 | 
[c1z3e | _MEMCS16¢ Hold from@e Bri |Log QS™ qi” | o25 || ne || 25.13 | Te.NTI2 | 
fovzai | locsi6eHoidftmteccga Ne | oo Tt ns | ost | 
for2ss | ZEROWSe Hold rom Tof2tow ————S«d| to | | ns | +d as.n6 | rv. nto_| 
hall "2 act BE A a 
(External Master Cycles) 
| ct246 | SD0-15 Valid SetuptolOR#/MEMR#,INTA# inactive | 69 | | ns | | 2sa3_ | 
fox27 | S00-1SHold vomIOR#/MEMRe, INTA® inactive | 0 | |_| _| 2542 | AeadOyele | 
| ctz4e | S00-7ValidDelaytromTsphiztow Ss | 90 | 6s | ons | FS 
| ct249_ | S08-15 Valid DeteyfromTsphi2tow | a7 | 6s | ons | oS | | Write cycle | 
fcx250 | Sp0-15invalid Delay tromTeocphiztow | 2 | | ons | | 5.12 | Write cycte | 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. intel386™ SL CPU (Standard 5V) A.C. Specifications (Continued) 


[Symbor[ Parameter | Min | Max | Unit | Derating | Figure | Notes | 
| ct2si | IOCHRDYSetuptoTcphittow sss | 8 | | os || te TC 
| Cr251a_ | IOCHRDY Inactive SetuptoTcphi2tow | 45_| 
| ct2s2 | IOCHRDYHoldfromTcphitlow | 
| cr2sa | INTA# Active DelayfromTcphi2low || 
| ct260___ | INTA# inactive Delay trom Tecc phittow |_| 
| cr26s | HRQSetuptoTcorTiphi2tow | 15. 
| cr2e2 i | 5 | 
em 

a 

46 | 


» 
oy be 


oi 282 
| 
[ctzee | MASTER# Setup to Totiziw | 18 

, c 


VGACS # Inactive Delay from LA[23:17] fg a oe 
Ct 269a VGACS # Active Delay from To phi ai Gu | 
Ct 269b VGACS # Inactive Delay from Te ONpg 


iV 
Ct 270 ROMCSO #/CMUX14 # Actige Bffay 
from Ts phi 2 Low 
ct 274 ROMCSO # /CMUX 44 Pggitive De 7 
fromTsphi2Low W 
r 
Pe id 


Ct 267 REFREQ Setup to Ti or Tc phi 2 Low 
VGACS # Active Delay from LA[23:17] 


he 


: 


ot 272 ROMCSO#/CMUX14# Ag 
from Address 
cr 273 ROMCSO #/CMUX14# #iéctive Delay 
from Address 
SMRAMCS # Active Delay from Ts phi 2 Low 
Ct 275 SMRAMCS # Inactive Delay 
from Ts or Ti phi 2 Low 


ct275a__ | TURBO Setup 


FR: SR Rei NT18 
is se 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications (Continued) 


Symbot [____Parameter____| min | Max | Unit | Derating | Figure | Notes 


ISA-Bus Timings (Continued) 


Ct 276 $D15-0 Valid Delay from IOCHRDY Asserted 
(External Master) 


$D15-0 Data Invalid Delay from MEMR # Inactive 
(External Master) 


$D15-0 Data Invalid Delay from IOR # Inactive 
(External Master) 


$D15-0 Data Setup to MEMW # Active 
(External Master) 


$015-0 Data Hold from MEMW # Inactive 
(External Master) 


SD15-0 Setup to IOW # Active 
(External Master) 


BALE Active Deiay from Th phi 1 Low 
(External Master) 


Ct 283 BALE Inactive from Th phi 1 Low 
(External Master) 


LA23-17, SA19-0, SBHE # Float to Invalid 
Delay from Th phi 2 (External Master) 


LA23-17, SA19-0, SBHE # Invalid to Float ~~ 
Delay from Th phi 1 (External Master) 


oO 
Fr bed a 
Ct 286 SA19-17 Delay from LA19-17 = As 
(DMA Cycle) , 
oO” 


Ct 277 


“ 


Ct 278 


Ct279 


Ct 280 


Ct 281 


Ct 282 


« SEEECEER 


4 


Ct 287 Command Float to Inactive fragg Trapm 2 Lo 


(External Master} eg , 
Ct 288 Address Setup to Comma input 
(External Master) a 


Ct 289 SA15-0 Hold after Sayre or IGAY # inactive 
{External Mast?) 


10CS16# Active DelagmaN@alid Address 
(External Master) 


$D15-0 Delay from JOR # Active 
(External Master Read from CPU 1/O Ports) 


$D15-0 Valid Delay from phi 2 Low 
(External Master Read from On Board Memory) 


$D15-0 Hold from IOW # Inactive 
(External Master) 


Byte Swap Delay 
(External Master) 


Ct 292 


~l 
~ 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. intel386™ SL CPU (Standard 5V) A.C. Specifications (Continued) 


| Symbol | Parameter |_ Min | Max | unit | Derating | Figure | Notes | 


ISA-Bus Timings (Continued) 
JOCHRDY Invalid from Command Active 
(External Master) 
Ct 296 lIOCHRDY Active Delay from phi 1 Low 
(External Master) 
Ct 298 |OCS16# Inactive Delay from 2.5.28a 
Address (External Master) _ 
Ct 299 IOCS16# /MEMCS16 # /MASTER # 78 ,€ | NT20 
Float to High Delay 


NOTES: e S 
NT1. The ISA bus timings are specified in a synchronous manne es! @ iSACLK2 input. ISACLK2 input is 
riod represents one T-state and each T- 


16 MHz, which is twice the frequency of the SYSCLK out 
state corresponds to either the beginning of a bus cy middie of a bus cycle (Tc—execute 
nd Tj) are romprised of two ISACLK2 


command), end of cycle (Tgg-), hold (Tp) or idfe (T}). 
periods (Phi 1 and Phi 2). The ISACLK2 Periods or P| ling or rising edge are used to reference 


the synchronous ISA parameters. ISACLK2 Phi ads rising edge, ISACLK2 Phi 2 falling edge 
leads SYSCLK falling edge. 

NT2. Teoc represents the End of Cycle. The falli th of | ee During To indicates Tage. 

NT3. After HLDA (Hold Acknowledge) is de-as he | drives the address bus with the previous address 
that was latched prior to the beginning oe cycle? “invalid’’ refers to this latched address. The latched 
address may or may not be valid for t ah @ start of the next CPU bus cycle on an external bus a 
valid address will be placed on th 

NT4. INTR, NMI, SMI#, and ua inci ith respect to ISACLK2 and SYSCLK. These are input signals 


to the Intel386 SL CPU. spect to the [SACLK2 input are provided for reference. The 


minimum setup and “> ahs pe fo recognition at a specific clock edge in other timing diagrams with 
the EFI! ciock input. 

NT5. The setup time is ae oe at byte swapping is not delayed when an external master reads from an 8-bit 
device on an odd byte addres: dary. 

NT6. MEMCS16# is sampled ony ling edge of ISACLK2 Phi 2. 


NT?7. l1OCS16# and ZEROWS# a Going © on the falling edge of ISACLK2 Phi 1. 

NT8. HALT timing is identical to a 16-bit ISA bus default memory bus cycle except that no BALE or Status Signal is asserted. 

NT9. ZEROWS# and IOCHRADY should not both be driven LOW during the same bus cycle. 

NT11. l|OCHRDY de-asserted (LOW) is sampled on the falling edge of ISACLK2 Phi 2 when Command is active (LOW). De- 
asserting |OCHRDY # adds incremental wait-states (1 SYSCLK long). IOCHRADY should not be held LOW longer than 
17 SYSCLKs (2.1 js). 

NT1t2. ROM read bus cycles are similar to 8-/16-bit SA bus memory read bus cycles except that MEMCS # is ignored. The 
strapping pin ROM16/8# is sampled to determine if the ROM read is an 8-bit or 16-bit memory read. Additionally 
ROMCSO# and/or ROMCS1# are asserted during a ROM read. 

NT13. DMA bus cycles are not supported to On-Board I/O ports. AEN is HIGH during MASTER, DMA and access to the 
configuration registers. 

NT14. Byte swap timing for 8-bit DMA bus cycles is identical to that of an external master. 

NT15. During DMA cycles the Intel386 SL CPU drives SA17-19 with the values of LA17-19 while HLDA is active. During 
other Slave cycles (i.e., Refresh and External Master) the Intel386 SL CPU does not drive SA17-19. 

NT16. During the INTA# cycle, SD8-15 should not change state. During the first INTA# pulse SDO-16 are ignored. The 
second INTA# pulse in an INTA# bus cycle indicates a bus cycle that is similar to an 8-bit i/O read in which the 
interrupt vector is read from SD0-7. 

NT17. The 8259 INTA# minimum pulse width is 160 ns. 

NT18. ROMCSO#, ROMCS1# and SMRAMCS¥# are specified with respect to ISACLK2 when the CPU is the bus master. 

NT19. ROMCSO#, ROMCS1# and SMRAMCS# are specified with respect to valid address when an external master con- 
trols the bus. 

NT20. The low to high or float to high delays on these signals are guaranteed for four ISA slots with a total of 160 pF 
capacitive load. The 386 SL CPU will pull these signals high at a slew rate of (160/C)*0.021 V/ns where C is the total 
capacitive load on the signal pin. To use 8 slots, these signals must be pulled up with 3002: resistors. 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel3e6™ SL CPU (Standard 5V) A.C. Specifications 16 MHz 


[symbol [Parameter | Min | Max | Unit | Derating | Figure | Notes | 
| ctiot | eFipeiogd =| tes | 00 |e S| CTs | (Note t) 

or 1028 
Gi 1026 


Ct 103a EFI Low Time at 2V 
Ct 103b EFI Low Time at 0.8V 7 


ct 105 EF! Rise Time from 
0.8 to (Voc — 0.8V) 
PWRGOOD Minimum Pulse Width 


PWRGOOD Setup to EFI 
Cttttb PWRGOOD Hold Time 


! | 2 | 

! nz 

ae 

=a 

ee el 
(Voc — 0.8V) to 0.8V 

aie 


a 
ae) 
TCPURESET Minimum Puse wim | 19 
ceuneser—sonptoe | ~ a AN 
cite | _cpunesetrioatine ys pS ere 

citga | strouxe seupwoert __ Cig@2_ I QQ 
curiae | sTPCLK HoldTime qa _ gpl Ge | 

7a, + 


Ctii4a_ | SUS_STAT# Soup tog Ry le AD 


iia 
ea! 
cirisa_ | ONCEs Sopp Fi | 2 | 
| crtts | ONCE#HoldTime Gow} ts | 
| cries | suteSeuptocr@ay™ | oat | 
fe 
nee 
Riaz 
aa 


Terie | sme Hodtine et 
Tonia | wtmsoupoen as 
Peni | Intaedtime ds 
Terie | Nwiseupoern 
Terrie | nwivoitine ——Ss—iédtSte id 


NOTES: 

1. EF} maximum period is specified only for the case where an MCP (Math co-processor) is present in the system. NPXCLK 
period, high and low time are tested at 2V. All other parameters are guaranteed by design characterization. 

2. A2Z0GATE, CPURESET, iINTR, NMI, ONCE #, PWRGOOD, SMI#, STPCLK#, and SUS__STAT# are asynchronous inputs 
to the Intel386 SL CPU. Setup and hold times with respect to the EFI input are provided for test purposes only. The 
minimum setup and hold times are specified for valid recognition at a specific clock edge. The minimum valid pulse width 
can be extrapolated from the setup and hold times with respect to EFI. 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 16 MHz (Continued) 


| Symbol | Parameter | Min | Max | unit | Derating | Figure | Notes | 
| PiBus Timings: 16 MHz 


Pl-Bus Timings: 16 MHz 
Cr 301 Min. Chip Select and Command Setup to 25.7 Cr = Min, 
PSTART # Active Cr = Max 
Ct 302 Min. Chip Select and Command Hold 2.5.7 Cr = Max, 
from PSTART # Active Cr = Min 
Ct 304 Min. Read Data Setup Time to PCMD # Inactive 
Ct 305 Min. Read Data Hold Time from PCMD # inactive 


Ct 307 Maximum Write Data Valid Delay from 
PSTART # Active 


Min. Write Data Invalid Delay from 
PCMD # Inactive 


¢ 


Ct 309 Min Address Setup Time to PSTART # Active 
Ct 310 Min Address Hold Time from PSTART # Active 4 


Meu 


4 


N 


Ct311 PSTART # Pulse Width 
Ct312 Min Delay from PSTART # Active to 
PCMD # Active 
Min Delay from PRDY # Active to, Qa 
PCMD # Inactive ‘ 


Seca ae 


PSTART # Active re < 
isis | PROVe Hold rom gD nach RY GOT 0 z 
| External Master Timings: WYSCi@at SMHz(SlaveCPU) 
oxeat | Pwrne vandooy GY 


NOTES: 

1. VGACS4, FLSHDCS#, PW/R#, PM/IO# and Addresses change for each subsequent read or write. 

2. PSTART # indicates a new cycle in which address, status and chip selects are valid before PSTART # is asserted LOW. 
PRDY # terminates each bus cycle and a new PSTART # is driven if a new address and status signals are available. 

3. Cpr is the capacitive load on the reference signal. 

4. Cry is the capacitive load on the target signal. 


iGERiR Rb 
‘ 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 16 MHz (Continued) 


[eymbot| Parameter Min [Max] Unit] Derating [Figure | Notes | 


Math Coprocessor Timings: 16 MHz 


|MathCoprocessor Timings: 16MHz 
|crae1 | caavaidDelaynexcyey | 3 | 25 | ns | rarisas | 253 | [| 
ciaze | NPKADS Vaiddoly |_| a7 | ons | earesasr | 253 | | | 
NPXW/R# Valid Delay a7 | ns [raresasr|] 263 | || 
Ct 424 FAFsAS | 254 | | | 


Ct 425a NPXRDY # Setup 


C1 425b 

to NPXCLK phit high 

from NPXCLK phit high 
cr427a 
Ot.427b 
ot4at 
Cr4dza 
Ct442b 
cr4aga 
C1443 
= 

(Voc — 9.8V) to 0.8V A 


NPXCLK Rise Time 
0.8V to (Veg — 0.8V) 


ct NPXCLK to NPXRESET inactige Haas 


C1 502 
C1503 
C1504 | CE# Setup to OE # Acti 
C1 505 
Ct 506 
Ct 507 
C1 508 
Ct 508 
crst0 
crs 
cr 512 


— 
i>) 


¢ 
@ 


"4 
¢ 
i 

2 

® 


lie le| =| olf 
pe ape) | 2] 2 lee 


C 


SMe | LL | || ie 


@ 
n 
a 
n 
a 
a 
a 
a 


ike 


v 
‘ 


xm 
Y: 
i 


, 


P 


|_ns_| 

ee 

| ne | srsF | Cp = 10 pF, 
| ns | sesr | eee 
| ns | ses | Cp = 10 pF, 
[| ns | sks | esd a8 
| ne | ser | 
| ns | 
| ns | 
| ns | 
| ne _| 


bi 


asl] flee 


SF, SF 3 Wait State | CT = 10 PF 
| ses | 2 Wait State | Cp = 80 pF. 
3 Wait State | Ct = 40 PF 


ie Salles 2 Wait State 
Cr = 80 pF 
ae 3 Wait State 
NOTE: 


1. NPXCLK maximum period is specified only for the case where a MCP (Math Co-processor) is present in the system. 
NPXCLK period, high and low time are tested at 2V. All other parameters are guaranteed by design characterization. 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 16 MHz (Continued) 


[Symbol [ Parameter | Min | Max | Unit | Derating | Figure| Notes ‘| 
SRAM Mode: 16 MHz Timings (Continued) 
Cr ~ 40 
er 


Write Data Setup to WE # Inactive i 
Gn = 80 pF 
3 Wait State | CT ~ 40 PF 


10 
40 


DIR Inactive Setup to DEN # Active “ 
: 
| cts32___ | DIR Hold from DEN# Inacy, YY 
Upper Addr Seta to KE tnag 73 
Upper Addr Setup to Ege? | 


| 
eee 
oe 
ses al 
ema ot 


Seda Aadodedad 


eee 
tere 
Cp = 20pF, 
ae 


oe 
ee 
paiaiilah 
a 


a MeL IL 
i 


ra 


ar 
a 
Ne 


ee baler lel lele ll lel 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 16 MHz (Continued) 


Symbol[Alt Symbol] Parameter _____[Min|Max[Unit[Derating] Figure] Notes | 


DRAM Mode: 16 MHz Timings 


[Row AddrSetuptoRAs# Active | 0 | | ns | 
jorso2 


HA 
zlz 
& [8 


[Row Adar Setup io RAS# Active [7 [| m] srs 
[Row Adar Setup io RAS# Acive | 7 [| wo | 
e. 


Ct 605 


tRAH 
je [Sarena sam 


| 25 | 

| 25 | 

| 25 | 

0] 

[Col AddrSetuptoCase Acive |_| 
ra 

| 20 | 

| 20 | 

| 254 


nr) n)] OU 
Ce es 
2/2 /= 
8/818 
oa |e 


TI? 
i 
2 (8 


n 
Oy 
= 
g 
& 


Ct611 


= 
z 
$ 


Col Addr Setup to CAS # Active 
Col Addr Hold from CAS# Active 


7 / 
7 
= 
& 
® 


Ct 614 


fey ele 


~ 
i 


Col Addr Hold from CAS # Active 


Col Addr Hold from CAS # Active 


mn 
% 
HH 


Ne 
* Tee’ 
4 he. 
ai 

R 
AF 

z 

ae 


ciei7 [RAS® tocAS* ooy 
cxe8 co (sews : 
[RAS# tocAS# ooky CA 2s OY 
cue [CAS# Hold Time rom RASe AcivagNe [ago | aI 
cxeze [GAS® Hold Time fom RASS ACHANe_ealOGD 
oxz9 [Case Hott Tne tom RAS BoP igh 
[RAS# Hold Time rom glgpttive Se 1 
[RAS Hold Time roles Agptag SEs | 
RAS # Hold Tag MMOS AMF og GD | 45. 
~™ 


taAsc 

tCAH 
Wee Souter AgigMianee [0 
Wee oer 05 


AON PUREE 


MD 
fi 
Fle 


Ct 626 
Ct 627 


B22 1812 
Z/S/=Z/S |= 
& (3 (8 [3 [8 


ct est = Se GEA of ctive Write) | o | 
Gees Activerwritey | 25 | 
SGDNCAS# Active Write) 
ct636 
C1839 
C1641 


3/8 
® |e 


o]91979 9797279 ]2]2 19/2 
8/2 /8/8 ele le 12 (21818 13 


2]8]2]2 
z\= = 
#18 


BY 
= 
& 
® 


F1iM 
F2 Mi 
P1 Mod 


SERUEERUEERORED 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. iIntel386™ SL CPU (Standard 5V) A.C. Specifications 16 MHZ (Continued) 


[Symbol] AitSymbol| Parameter | Min | Max | Unit | Derating | Figure | 


DRAM Mode: 16 MHz Timings (Continued) 


[Wit Osta Seupio case Awe [0 | | ve |] 


| Write DataSetuptocase Active | o | | na | SF.S 

| Write Data Seuptocase acive | o | | ns _| 

Write Data Hold from CAS # Active | 20 | 

Write Data Hold from CAS# Active | 20 | 

Write Data Hold from CAS# Active | 20 | 

Access Time from RAS # Active | 100 | 

Access Time from RAS # Active | 100 | 
| 100 | 
| 30_| 
| 30 | 
| 50_| 


tRAC 
Access Time from RAS # Active 


Access Time from CAS # Active 
tCAC Access Time from CAS # Active 
Access Time from CAS # Active 


Read Data Hold from CAS# Inactive | 0 oA 
Read Data Hold from CAS # Inactive WT. we 
Read Data Hold from CAS# Inactva@igo™ | QD isa 
| 
adil 


Q1219jLQlVQl/9jVQleie 
B|21D|%1919 |e lo |p 
APa rn rn ny arn a 
OlaiIninl A oO!—|/oO |e 


2 


661 


ARIPIIE o]afe]efeletelo 
g g 2/313 aig la|s 
QIN |= fe] -“/O/1;G IN am] [ft 


tRAS 


é* 


we 
es, 
anon 


3 


A 
RAS # Active Pulse Width D500 lam | tate 
RAS # Active Pulse Width Er \2Ka 
RAS# Active Pulse Wig el a YF 


CAS # Active Pulse is 


i 
Case Acivo Pg GNA ean | ne | 


Ct 673 
Ct 674 
Ct 675 
Ct677 


| RAS MPrecy Me puise wich | 90 | 
| CAS # Bape Pulse Width 

CAS # Pragharge Pulse Width 

CAS # Precharge Pulse Width 


=a 
| 90 
| 20 
| 20 | 
| 25 | 
[ PARx Setup to CAS# Active (Write) | 0 _| 
Zs 
| 0 | 
| 20 | 
| 20 | 
| 20 | 


Ct 679 


8 |B 


Ct 685 
Ct 686 
Ct 687 


SF,S 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 16 MHz (Continued) 


[Symbol] AitSymbol] Parameter [Min Max] Unit Derating | Figure] Notes 


DRAM Mode: 16 MHz Timings (Continued) 


[raf vataomcAse Acte Reed) | 20] | mo EO 
jc1690 


c1690__| tPvR | PARx Valid trom CAS# Active (Read) | 30 | | ogi) 
PARx Valid from CAS# Active (Read) | 50 | | My 
| PARx Hold from CAS# Inactive (Read) | 0 |  qAPRe | ©} 
| PARx Hold from CAS# inactive (Read) | 0 Je] _naeNy Sr, s 
| PARx Hold fromCAS# Inactive (Read) | aN” dp. 
*e 


Other DRAM Timings 


oe | 


ct7o2 «| tcsR CAS # Setup to RAS # Acti a 
(DRAM Refresh) i. \ 
Ct 703 tCHR CAS # Hold from Raat Metive Yy 
(DRAM Refresh 
ct704—| twsR WE # Inacti 6 to Rae Ati 
(DRAM Betae 
w a Pe 
Ct 705 tWHR mY ive 
Ct 706 RAS# Actigpgy trom SYSCLK 
(DRAM @aaAMaster) 


Address V&lid Delay from SYSCLK 
(DRAM DMA/Master) 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 20 MHz 


[symbot [Parameter | Win [ Max | Unit | Derating | Figure | Notes | 
[Generak2oWHz 


General: 20 MHz 


| cron | eripeiog | sco | me Pst | tet) | 
Ct 102a EFI High Time at 2V 
Ct 102b EF! High Time at 3.7V 


Ct 103a EFI Low Time at 2V 
Ct 103b EFI Low Time at 0.8V 


Ct 104 EFI Fatl Time trom 
(Voc — 0.8V) to 0.8V 
Ct 105 EFI Rise Time 
0.8V to (Voc — 0.8V) 
PWRGOOD Minimum Pulse Width 
Cti1la PWRGOOD Setup to EFI 


Ct111b PWRGOOD Hold Time 
CPURESET Minimum Pulse Width 


Dp 


1 
4 ff 
—" 


CPURESET—Setup to EFI 
Ct112b CPURESET Hold Time x 


>) 
N 


5, 


| ctitaa | sus_sTaT# Soupy@i¥ 
r 

ONCE # Setip tori 9 We 
ONCE # Hold Timegs 
PRT ke en Ty na a een 


NOTES: 

1. EFI maximum period is specified only for the case where a MCP (Math co-processor) is present in the system. NPXCLK 
period, high and low time are tested at 2V. Ail other parameters are guaranteed by design characterization. 

2. A2GGATE, CPURESET, INTR, NMI, ONCE #, PWRGOOD, SM!#, STPCLK# and SUS__STAT # are asynchronous inputs 
to the Intel386 SL CPU. Setup and hold times with respect to the EFI input are provided for test purposes only. The 
minimum setup and hold times are specified for vatid recognition at a specific clock edge. The minimum vaiid pulse width 
can be extrapolated from the setup and hold times with respect to EFI. 


eg | TEE 


“ 


= 
_ 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intei386™ SL CPU (Standard 5V) A.C. Specifications 20 MHZ (Continued) 


Symbot [Parameter | Min | Max | Unit | Derating | Figure | Notes | 


Pl-Bus Timings: 20 MHz 
Ct 301 Min: Chip Select and Command Setup to 
PSTART # Active 
Ct 302 Min. Chip Select and Command Hold 
from PSTART # Active 
Min. Read Data Setup Time to PCMD # Inactive 
Min. Read Data Hold Time from PCMD # Inactive 


Ct 307 Maximum Write Data Valid Delay from 
PSTART # Active 
Ct 308 Min. Write Data Invalid Delay from 
PCMD # Inactive 
Ct 309 Min Address Setup Time to PSTART # 
Active : 
Ct310 Min Address Hold Time from PSTART # 3 e if 
Active yr, « 


ct311 PSTART # Pulse Width ° 

C312 Min Delay from PSTART # Active to ‘ = 
PCMD # Active “ 

1313 Min Delay from PRDY # Active to @ Wes 
PCMD # Inactive ; 

Ct314 Min Delay from PCMD # Inagtiveade V 
PSTAAT# Active 


1315 PRDY # Hold from BCD inactv@® oe 


External Master Timings: WYSCL&, at 8 MHz (Slave CPU) 


ciszi | Pwine Vaid doey "id 
ous 
ose 
ou 328 
cisee 
o1327a 
c1327e 


57 


ee 
ai 
re 
ne 
| 
a 


@ 


Mell el els 


aaa ee 
ote! 


id 


NOTES: 

1. VGACS#, FLSHDCS#, PW/R#, PM/IO# and Addresses change for each subsequent read or write. 

2. PSTART # indicates a new cycle in which address, status and chip selects are valid before PSTART # is asserted LOW. 
PRDY # terminates each bus cycle and a new PSTART # is driven if a new address and status signals are available. 

3. CR is the capacitive load on the reference signal. 

4. Cry is the capacitive load on the target signal. 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 20 MHZ (Continued) 


[Symbol | Parameter | Win | Max | Unit | Derating | Figure | Notes | 


Ct 40 CABUS Valid to CD Bus Valid 


Ct 402 COE # Pulse Width 


: are Bae 
3 = 

cso | cosh, coste asivewco awe vals | 
cus0te | 08+ ActvewcDeievae |_| 
fd 

=m = 


Ct 404b CDBUS Hold from COE # inactive 


Ct 405 CABUS Valid Setup to CWE # Active 


Cr406 CWE # Active Width : 


Ct 407 CDBUS Setup to CWE # Inactive de, 
> | ¢ 
Ct 408 CDBUS Hold to CWE # Inactive a 


Me 
by 


° 


iia 
Say! 


rel] errr EE! | «pater 


Ct 409 CABUS Hold to CWE# inactive @ Wed XQ 


| Math Coprocessor Timings: 2QNQ” QW 9 XJ 
eae | cna vais boty WD eg] 25 
[ova | _Nexanse vanarggh? WY A | a7 
Totaze | coat poly nex gp’ | 2 
owas | nexmovenod «dk 


| 36 | 
—— 
C= 

Ct426a BUSY #, PEREQ, ERROR # Setup 19 
Reco to NPXCLK phit high a 
nas 
= 


¢ 


FR, FF; SR, SF 


Ct 426b BUSY #, PEREQ, ERROR# Hold 4 
from NPXCLK phii high 

Ct 427a CD Setup (NPX Cycle) 
CD Hold (NPX Cycle) Eaee 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 20 MHZ (Continued) 


[Symbol { Parameters | Min | Max | Unit | Derating | Figure| Notes | 
| craay | NPXCLKPerod =| 2s | 800 | ons || st | Nott) 
| craaza | NPXCLKHighTime2v | 7 | | ons |] | Nott) 
| craaz | NPXCLKHighTime37v | | Tons | 
| NPXCLKLowTime2v | 7 | |_| 

| NPXCLKLowTimeosy |S 
aa 

(Voc — 0.8V) to 0.8V 
NPXCLK Rise Time S| 


0.8V to (Voc — 0.8V) 


Ct 446 NPXCLK to NPXRESET 
inactive delay 


crso1 | Access Time tromOe# | 40 |_ Ge 
crso2 | AccessTimetromOE* | Say 
CE# Setup to OE # Active Na 
Fader Soup 0 OF Aeaee GO s0g8 
| Addr Setup to O# Active, ¥ | gy 
crsor | cee souprowee ae ae 
CE# Setuptowes ea Og | OC 
nase Soup owe weg P| 0 
| Addr SetuptoWE# Acie | oo 
crsit 
orsi2_ | WEe Active Pulse width | 00 
Cts13_ | WE# RecoveryTime | 10 

| 10 _| 

zs 


ry 
, ¢ 
uA 
g fT 


14 


EEE 
on 


7] 
) 
> 
z 
z 
re] 
a 
@ 
z 
<= 
N 
a 
2. 
a] 
=| 
@ 
é 
a 


e 


2 Wait State 
3 Wait State 


2 Wait State | Cr = 10 pF, 
3 Wait State | CT = 109F 
Cr 


2 Wait State = 10 pF, 


me 
oo 


PEPPER EM ege 


8 


r kr 

rea 

NE 

Psr.sF 

| srs 

| ses | 3Wait State | Ct ~ 40 PF 

2 Wait State 
9 Wait State | CT = 10 PF 
| sks 2 Wait State | Cp = 60 pF. 
| sk | 3 Wait State | CT = 40 PF 
| os 2 Wait State 
| ls 3 Wait State 

| oo sRS 2 Wait State | Cr = 80 pF, 
Pee cr = 0p 
| srs | 


3 Wait State 
2 Walt State | Cr ~ 80 pF, 
| 1516 | Write DataSetuptowe# inactve | 44 | | ns | srs | 3 Wait State | CT = “0 PF 
| c1s17 | WrieDetaHoidtromwes inectve | o | | ne | FR 2Wait State | Op = 80 pF, 
| ors18 | WrteDetaHoldtromwes inactive | o | | ns | FRE await State | Cr = 40°F 


NOTE: 
1. NPXCLK maximum period is specified only for the case where a MCP (Math Co-processor) is present in the system. 
NPXCLK period, high and low time are tested at 2V. All other parameters are guaranteed by design characterization. 


CK ASK? 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intei386™ SL CPU (Standard 5V) A.C. Specifications 20 MHZ (Continued) 


[Symbol | __—Parameter__———| Min | Max | Unit | Derating | Figure | Notes 


SRAM Mode: 20 MHz Timings (Continued) 
Cp = 100F, 


oe 
Ot 623 Ca = 200F, 
Ct S24 4 
C1526 Cp = 80 pF, 
C1 526 oes 
C1527 Cr = 80 pF, 
C1 528 ae 
Ca = 20F, 
! es 


Ca = 208 
Cn = 0F 
sida 
saa 
<a 
cr = 409F 


2 Wait State 
3 Wait State 


: 
yitittt 
peeastl 


; 


DIR Inactive Setup to DEN # Active 


AE 
+ 
by 


kc 
‘ae 


Winiissis 


C1530 
ct 833 
C1835 


i 


be 


5] 
"3 


SF, S; SF,S 


gee rel tll 


Leet | Pats 
Wdddduduas 


Oo 
9 
0 


cr536___|_Upper Addr Setup to LE inqgfe | 

CtS37 Upper Addr Hold from i@ Tictive 
Upper Addr Hold frofiteMactiys —) : 

| LE Active PulseWicth NGF | 
Addr Valid Delay from LEfiactive 


70 


n 
o 


9/9 
£13 


LL ei 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 20 MHz (Continued) 


[Symbol] Alt Symboi] Parameter [Min|Max[Unit[Derating|Figure] Notes 


DRAM Mode: 20 MHz Timings 


Row Addr Setup to RAS # Active F1 Mode |Cr = Max, 
Cr = Max 


Cté6ot 

reo2 | [Row AddrSetuptoRAs# Active | 7 | | ns | 
lcr6o3 [Row AddrSetuptoRAS# Active | 7 || as _| 
tRAH 


919 
AE 


3 


| 20 | 

[How Addr HoldtromRAs# Active | 20 | 

[Row Addr Hold from RAs Actve | 20 | 
[ColAddrSetuptoCase Active |_| 
| 0 | 
io 
| tad 


Q/Q2/2 
318 
oiN 


Col Addr Setup to CAS # Active 
Gol Addr Setup to CAS# Active 
ee Col Addr Hold from CAS # Active 


i 


Col Addr Hold from CAS # Active ~~ 


RAS # to CAS# Delay “a 
tRCD RAS# to CAS # Delay all 


RAS # to CAS # Delay a 


CAS # Hold Time from RA +“ 7“ “ss 


JRAS# Hold Tyg in CASARGIN: 


) 
LE 


i 


ct 621 


ed, 


re) 
o 
* 
x 
Q 
a 
3 
d 
3 
| 
4 
" 
iA 
he 
olain 
ain ja 
z/= 
qn 


n 

a 

n 

a 

23/2 
ar 

3 

& 


ie 5 S# Actee 


Wee Setup tag REMPActive (Write) 


Ct 630 


DIDIAD!/DIiaq!a DIAl(DPI Dl A/D | @ | o 
NIN TS OTM 1% afatiajafafoafoa doa 
ONTO | alo sh Ogle ilrninsa lwol-[o 


tCAH 
"tf ‘ 7 
mics | Wee SoS Activote 
WE # Setup@® CAS # Active (Write) 
_ [WE# Hold from CAS# Active (Write) 
tWCH WE # Hold from CAS # Active (Write) 
tRCH 


97219 
2/818 


a 


ce fetes tne 
ror [ties nc on 


9/9/2192 
8131313 
ojos 


2 
g 
Lt 


WE # Inactive Hold from CAS # Inactive (Read) 


WE # Inactive Hold from CAS # Inactive (Read) 


9 
4 


ETE TTT Ag ap | 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 20 MHZ (Continued) 


[Symbol] Ait Symbol] Parameter [Min [Max] Unit | Derating | Figure] Notes | 


DRAM Mode: 20 MHz Timings (Continued) 


cress | [Write Data SetuptoCas¢ Active | o | | ns _| 
iciese | 646 


| Write DataSetuptocase Actve | o | | ns | SF.S le 
[write DataSetuptocase Actve | o | | ns | 


Ct 649 Write Data Hold from CAS # Active 
Write Data Hold from CAS # Active 
Ct 651 Write Data Hold from CAS # Active 


Mode 
| 20 | 
| 20 | 
|_20_| 

Access Time from RAS# Active | 80 | 

Ctes4 Access Time from RAS # Active | 100 | 

Access Time from RAS # Active } 100 | 
| 25 | 
| 30 | 
| 40_| 
zy 
vy. 


SF,S F2 Mode e Ba vine 
P1 Mode 


ae 
ree 
a | 
emi oe 
le ew 
7. 2a. 
rr. ae. 
a 
ro 


Access Time from CAS # Active 
Access Time from CAS# Active 
Access Time from CAS # Active 


Read Data Hold from CAS # Inactive 


Q)/2/2}2/2Q/e Q 
RRB IRS |RSS 
SDInIi A a o 


Ct 661 


Q 
i 


Read Data Hold from CAS# Inactive | gm ee” 
Read Data Hold from CAS# Inactve pon | Dna 


: ~ = 
Ct 66s RAS# Active Pulse Width co Lm | tte F1 Mode 
RAS # Active Pulse Width ET. \2Ra 
Ct 667 RAS # Active Pulse Wid "al 
ee 


iid 


CAS# Active Pulse Wey | tae 
CAS# Active Pyiggeth pW | pail 


. 
O6 


[= 2[>|-[>|e[=/s[=/ [3/6 


ge Pulse Width 
CAS # Pragharge Pulse Width 
CAS # Precharge Pulse Width 

PARx Setup to CAS # Active (Write) 
PARx Setup to CAS # Active (Write 
PARx Setup to CAS # Active (Write 
PARx Hold from CAS # Active (Writ 
PARx Hold from CAS # Active (Writ 
PARx Hold from CAS # Active (Write) 


i 
ei 


, 


Ct 679 
68 


APM PICIPIPI CIE 
Bie S133 18/3 13/3 3 


2 


AE 
$18 18/8 


, 
= IS 


Ct 687 


~ 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 20 MHz (Continued) 


[Symbol] Aitsymboi| Parameter [Min] Max] Unit]Derating Figure] Notes 
DRAM Mode: 20MHzTimings (Continued) TS 


DRAM Mode: 20 MHz Timings (Continued) 


eof femereecmrememes ed Tagg 


[PARx Valid fromCAS¢ Active (Read) | 30 | | ne _| 
[PARx Valid fom CAS¢ Active (Read) | 45 | | ngq Red 


PARx Hold from CAS# Inactive(Read)| o | | 4} Fi Mode 
PARx Hold from CAS# Inactive (Read)| 0 | @ WAaMs | F2 Mode 
}crees | PARx Hold from CAS # Inactive (Read) | 0 LT nae 
Other DRAM Timings 
Ct 701 PERR*# Delay from SYSCLK Cr = Max 
a = Max 
Cr 702 CAS # Setup to RAS# Active = Max, 
(DRAM Refresh) . = Max 
Ct703 CAS # Hold from RAS# 2S FF, FR Cp = Min, 
(DRAM Refresh) Cr = Min 
WE # Inactive Ani SF, SF Cr = Min, 
(DRAM Retro 4: Cr = Max 
Ct 705 WE # inagif FF, FR Cr = Min, 
(DRAM f - << Cr = Min 
Cam FE er Fa Sc ce Loca [eo 


Ct 706 y from SYSCL 


Ct 707 Address ay from SYSCLK 
(DRAM Of ms b Master) 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 25 MHz 


[“Symbot [Parameter | Win | Max | Unit | Oerating | Figure | Notes 


General: 25 MHz 


| Genera: 25MMz 
Oe Oc 
Totioa | erinigntimoney sd fe Pt 
“ersoa | eFiightimeata7y «4 «| id we Cid es 
Ct 1034 : 
(Voc — 0.8V) to 0.8V 
i 
0.8V to (Voc — 0.8V) 
on 
cttite 
oitiie 
oitte 
ou tiae 
outta 
oLtt9e 
cits | STPCLK@ HoaTime 
citi4a | SUs_sTaT# soupwer a 
oitide | SUS_STAT# Hold Time 


Mmerreel | th 


OEE 


x 
5 
U 
4 


e 
ONCE # Minimum Pulse qi LV 
Ct115a ONCE # Setup to x 7 


- 
ad 


cutise | ONCE Hod Tiga WM 
oe a ae 


ne: 


4, 
i 


Cr t16a 


Smif HoldTime QO | ts | | ns | 
| crtiza | intaseuptoer Sp | at Ts TT oto 2) 
| citi7 | INTRHoldTime | te TT nt 
| crtssa | Nmisouptoerh PT tt Tims oto 2) 
| ortiab | NMivoiatime Ets Ps 


NOTES: 

1. EFl maximum period is specified only for the case where a MCP (Math co-processor) is present in the system. NPXCLK 
period, high and low time are tested at 2V. All other parameters are guaranteed by design characterization. 

2. A20GATE, CPURESET, INTR, NMI, ONCE #, PWRGOOD, SMi#, STPCLK# and SUS__STAT# are asynchronous inputs 
to the Intel386 SL CPU. Setup and hold times with respect to the EFl input are provided for test purposes only. The 
minimum setup and hold times are specified for valid recognition at a specific clock edge. The minimum valid pulse width 
can be extrapolated from the setup and hold times with respect to EFI. 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 25 MHZ (Continued) 


[Symbot [Parameter | Min | Max | Unit | Derating | Figure | Notes _ 
PPiBusTimings6MRzSSSSCSC“‘“*S*S*s*s~=‘“‘S*S*S*S*S*~“‘“‘S*S*~*” 


PlI-Bus Timings: 25 MHz 
Min. Chip Select and Command Setup to SF, SF 2.5.7 Cr = Min, 
PSTART # Active Cr = Max 
Min. Chip Select and Command Hold FF, FR 2.5.7 Cr = Max, 
from PSTART # Active : Cr = Min 
Ct 304 Min. Read Data Setup Time to PCMD # Inactive ~ &| 257 | 
Ct 305 Min, Read Data Hold Time from PCMD# Inactive . .@ | 25. 
2.5.7 Cr = Min, 
Cr = Max 


r 
nN 
mn 
we 


Ct 307 Maximum Write Data Valid Delay from 
PSTART # Active 


Ct 308 Min. Write Data Invalid Delay from 
PCMD # Inactive 
Ct 309 Min Address Setup Time to PSTART # 
Active a 
: - Road 
ctive 


Ct 310 Min Address Hold Time from PSTART # 
A . 


cr3tt PSTART # Pulse Width ~\ ye? A 


Ct3t2 Min Delay from PSTART # Active to Le > 
PCMD# Active \ 
Ct 313 Min Delay trom PRDY # Active to, "¢ 
PCMD# Inactive vas os 
Min Delay from PCMD # ra! 0 eg 
PSTART # Active me . 
PADY # Hold from BGuNW® inactva™ QS] oo | 40 | 
External Master Timings: SYSGi@¢at 8 MHz (Slave CPU) 
PM/IO# Valid Delay 


| 8s 
| | as 
| crset_ | vaacs+ vaidDely TT 8s 
| cises | Pstantevaid Dey | Tt | ms | ees | 
ae re 
ie ee 
| 2s || 


Ct 326 PCMD # Valid Delay 
C1U327a PRDY # Set-up 
Ct327b PRDY # Hold 


NOTES: 

1. VGACS#, FLSHDCS#, PW/R#, PM/IO# and Addresses change for each subsequent read or write. 

2. PSTART # indicates a new cycle in which address, status and chip selects are valid before PSTART # is asserted LOW. 
PRDY # terminates each bus cycle and a new PSTART # is driven if a new address and status signals are available. 

3. Cr is the capacitive load on the reference signal. 

4. Cr is the capacitive joad on the target signal. 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 25 MHZ (Continued) 


[Symbor | Parameter | Min | Max | Unit | Derating | Figure | Notes | 


Cache Bus Timing: 25 MHz 


| CacheBusTiming:25MHz sd 
Tovar | asus vaidiocosuevaid —-+[ + # [~ | -| 2se |_| 


Ct 405 CABUS Valid Setup to CWE # Active 


CWE # Active Width 


CDBUS Setup to CWE # Inactive 
CDBUS Hold to CWE # Inactive 
CABUS Hold to CWE # Inactive ‘ vO . FR,F 


| crazi_ | cazvalidDelay (NPXCye) ga ; 
| craza_ | _NPXW/R# Valid Delay @y> 

CD Valid Delay (NPX Cyaight 
| crazsa_ | NexRove Seu QQ gS) 


Ct 426a BUSY #, PERO, ERROR Seip 
to NPXCLK phit high 


Ct 426b BUSY #, PEREQ, ERMA # Hold 
from NPXCLK phi1 high 

Ct 427a CD Setup (NPX Cycte) 

Ct 4276 CD Hold (NPX Cycle) 


on 


- 


aC 
SOU 
5 


a 
Ye, 
4 

20 
aD 
Wott 
== 
mR 


RP 


EL | =| 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. intel386™ SL CPU (Standard 5V) A.C. Specifications 25 MH Zz (Continued) 


[Symbot[ Parameter [Min] Max | Unit Derating [Figure | Notes | 


Math Coprocessor Timings: 25 MHz (Continued) 
s ay ee 
nA ei 
, 
eee 


7 


Ct 445 NPXCLK Rise Time 7 
0.8V to (Voc — 0.8V) 


Ct 446 NPXCLK to NPXRESET inactive delay 


Ct 501 Access Time from OE # | 30 | 
Ct 502 Access Time from OE # | 40 | 


REE 
Pag 


01503 
ra a 
| Addr SetuptoOE# Active gv 
crs0s___| AddrSetuptoOE¥ Active al 30 
C1507 _| CE¥ Setup owes Active 4 Ge" | o& 
Ct 508 CE# Setup to WE# Active 1 | 
Err oa ae 
ctsto | Addr SetuptowEr AYE | 0 | 
crstt__ | WE# Active Pulse Width aw | s5_| 
crsi2__ | Wes AcivePulse wiieyy | 70_ | 
ors13_ | WE# RecoveyTime |S 
Cae at [eT 
| 35 
| 40 
Em 
so: @ 


» 


. 


P 

. 
5 : 
a\g 


| 


Ctaaza 
C1442b 
Ct443a 
Cr = 80 pF 
| 2Wait State | Cp = 80 pF, 
| Wait State | Cr = 40 PF 


| 20 
ze 
| 3 
= 
Craaab | NPXCLKLowTimeosy |_| 
ze 
CR = 80 pF, 
See 


C444 NPXCLK Fall Time 
Cr = 809F, 


(Voc — 0.8V) to 0.8V 
Ct 515 Write Data Setup to WE # Inactive 
soe 


Ct 516 Write Data Setup to WE # tnactive 4 
Ct 517 Write Data Hold from WE # Inactive 
Cr 518 Write Data Hold from WE # Inactive 


NOTE: 
1. NPXCLK maximum period is specified only for the case where a MCP (Math Co-processor) is present in the system. 
NPXCLK period, high and low time are tested at 2V. All other parameters are guaranteed by design characterization. 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 25 MHz (Continued) 


[Symbot[ Parameter | Min | Max | Unit | Derating | Figure | Notes 
| orsig | DIRSetuptoOE# Actve 
| ctsz0 ae 


i a al 
Cr = 80pF, 


Ct §24 OE # Inactive Setup to DEN # Active 
3 Wait State | CT = 10PF 


2 
aC Gn = 80 pF 


Bal 
Cr = 20 pF, 
eee 
Cr = 20F, 
ee ee 
Cr = 20pF, 
cine la 
Cr = 20pF, 
salad 
7 

Cr = 20pF, 
la a 


2 Wait State 
3 Wait State 


DEN # Hold from WE # inactive 
a er ee 
loien Jane eae 


~ddundeeuca 
Me | LT 


1G. 
: 


| ctssa__ | DIRSetuptoDEN# Active 
| 
| Ct535 | Upper Addr Setup to LE Inactive] Gy 
| cs36 | Upper Adar Setup to LE ingle | Ay ' 


i prs 
| Be 
cy 
XS 
Aa 

e ‘2 

Upper Addr Hold from ig@Mtctve 2G da | ns | 
| ns | 
| ns 
| ns | 
| ns | 
| ns | 


» 


[| ctssa_ | Upper Addr Hold oft Mactys 4 SY 
| ctss9 | Le Active PulseWiathy oN | 5 | | 
| cts40 | LE ActivePulse Width wg =| a {|| 
| crsa1 | Addr Valid Delay trom Lewactve | | 40_| 
Feigao —| ger Vasa Doey bom ut nactee | | 00 
forsas | es ae 
Lctsea | ie a 


Read Data Hold from OE # Inactive 


Read Data Hold from OE # Inactive 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 25 MHZ (Continued) 


fSymbol[AR Symbol] Parameter | Min[Max[Unit[Derating|Figure] Notes | 
DRAMMode:25MHzTmings Sd 


DRAM Mode: 25 MHz Timings 


[Row AddrSetuptoRAse Active | 0 || ne | 
lcreoa | Row AddrSetuptoRASe Active | 7 | | ns | SF.S F2Mode| CRT sae 
[Row Addr SetuptoRAS¢ Actve | 7 || ne | 
[Row AddrHoldtromRAs# Active | 15 |_| as | 
[Row AddrHoldfromnas# Active | 16 || ne | F2 

neil 


Mode 
[Row AddrHoldfromRAS# Actve | 15 | | ns | P1 Mode 
Lo | Mode 
C1610 Col Addr Setup to CAS # Active oe Nt, | 
a ae 
|| 4 
| 15 | 


C1613 ; 

ct614 Col Addr Hold from CAS # Active | 

Cte1s Col Addr Hold from CAS # Active rE Va 
a Loo 
mm &. 


ag 
Me 
it 


4 


Vy 
i. 


z 
= 


Hd 


€ 


G12 12/8 

aE 

Ae 

AHAB 
ay 


Ct617 RAS # to CAS # Delay pet ~~ 

= Max, 
cteis | tRCD RAS # to CAS# Del,ay o = Sem 
ai nase case ooey 1 0 Ede 


Ct 621 
Ct 622 
Ct 623 


Reo | 
RAS # to CAS # Delay 
CAS # Hold Time from RAS# Activg ae | 
CAS # Hold Time from RAS # Active So 


fo On a 


nual 
RAS # Hold Time fa 


peso] 
RAS # Hold Tif 


a 
Z 
7M 
a 
ted 
y | 
oa 
p45] 
2 

| 20 | 
= 
= 
ead 
pad 
is 
= 
cane 
cos 


BODO OR0OR00000000. 


SF, SR 
CAS # Hold Time from RA 
RAS # Hold Time from 


AN 


x 

é |é 
99 
ie | 


HE 
2 
H i 
FF 


i 
wv 


: 
; 


i 


22 
z 
8 


ou 
= 


| 
me 


wae SM togiprcive win | 0] 


| WE # Hold gp RGMRS # Active (Write) 
tWCH WE # Hold ign CAS # Active (Write) 

WE # Hold from CAS # Active (Write) 

WE # Inactive Setup to CAS # Active (Read) 


97218 91919]279]8 Q 
8 18/8 2/8 (8/8 (8 18 g 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. intef386™ SL CPU (Standard 5V) A.C. Specifications 25 MHz (Continued) 


[Symbol] AltSymbol| Parameter [Min [Max] Unit[Derating| Figure] Notes 


| Write DataSetuptoCAS# Active | o | | ns | 
Sat —|uce  [mimeenessecame [em 
| Write Data SetuptoCas# Active | o | | ns | 


[ Write DataHoldtromCas# Active | 15 | | ne_| | F1 Mode | 
Write Data Hold from CAS # Active 
[ctes1 | 


Write Data Hold from CAS # Active 


lctesa | Access Time from RAS # Active 
tRAC Access Time from RAS# Active 
Ct 655 Access Time from RAS # Active 


Ct 657 Access Time from CAS # Active 
Access Time from CAS # Active 
Ct 659 Access Time from CAS # Active 


bE 


Q 
2 
@ 
g 
fe) 


lels|>|== [sla|a| 5 |s|s| gates] ee |sle/= [e[e/s]s 


Read Data Hold from CAS # Inactive 
Sam Read Data Hold from CAS # Inactive 
Read Data Hold trom CAS # Inactive 
Ct 665 RAS # Active Pulse Width 
cer jee RAS # Active Pulse Width 
Ct 667 RAS € Active Pulse Widig 
CAS # Active Pulse ig 


cre7o | tcas | CAS# Active Pulaa 


Ri 
21318 
On 


4 
a! 
A | 
= | a 
f 

i 


om 
CAS # Pragharge Pulse Width 

CAS # Precharge Pulse Width 

PARx Setup to CAS # Active (Write! 
PARx Setup to CAS # Active (Write 
PARx Setup to CAS # Active (Write 
PARx Hold from CAS # Active (Writ 
PARx Hold from CAS # Active (Write! 
PARx Hold trom CAS # Active (Write: 


Q91/2)/9 
7 
v 


& 


| 


~ 
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2.4 Timing Specifications (Continued) 
Table 2.4-1. Intel386™ SL CPU (Standard 5V) A.C. Specifications 25 MHz (Continued) 


[Symbot[ARSymbol| Parameter Min| Max] Unit] Derating|Figure| Notes 


DRAM Mode: 25 MHz Timings (Continued) * 


jon [Pucca terme Te 
tPVR i j 


C1 690 


PARx Valid from CAS # Active (Read) | 23 | 
PAR«x Valid from CAS # Active (Read) | 40 | 
PARx Hold from CAS # Inactive (Read)| 0 | . Cs | 
x 
PARx Hold from CAS # Inactive (Read)| 0 | @agw ns_| 
s 


PARx Hold from CAS # Inactive (Read) 
Other DRAM Timings i 


sale 2" < Dalla 
~ < “Sy 


CAS # Setup to RAS # Ac 


97919 9 
8/28 g 


> 
(DRAM Refresh) 
tCHR CAS # Hold from RAS ag) a 
(DRAM Refresh), @ *, 
WE # Inactivagdes tore tage 
(DRAM Re 4 


a7 9] 9 
aj al 3 
o & = 


Q 


704 


Ct 705 tie Ho 
» 
Ct706 RAS * Actives: 
f 


: we 
ra Gay 


Address Vga Delay from SYSCLK 
{DRAM DMA/Master) 


a 
~ 
° 
ir] 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams 
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Figure 2.5.1 Clocks 
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Figure 2.5 
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2.5 Intel386T™™ SL CPU (Standard 5V) Timing Diagrams (Continued) 


NPXCLK 


CA 


1 t 1 ' ' Ct, ' 
t ’ 1 1 ' : \ ' pial 


NPXW/Re 


NPXADS# 
' 


cd15-CDd0 


NPXROY# 


NPXW/R# 


NPXADS# 


NPXRDY# 


240814-12 


Figure 2.5.4. Intel366T™ SL CPU Write to MCP 
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2.5 Intel386T™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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' NOTE 1! NOTE 2! 


NOTES: 

1. Instruction dependent. 

2. PEREQ is an asynchronous input to the Intel386 SL CPU. Instruction dependent as to when it is asserted. 
3. Additional operand transfers. 

4. Memory read (operand) cycles not shown. 


Figure 2.5.5. MCP BUSY #, PEREQ and ERROR # Timings 
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Figure 2.5.6. Cache Read/Write Hit Cycles 
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2.5 intel386T™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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NOTE: 
Address lines can change at these points. 


Figure 2.5.7. Pl-Bus Timings 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.8. Pl-Bus Slave Controller Generated Timings 
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2.5 Intel386T4 SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.9. ISA Bus Siave Controller Generated Timings (ROMCS0#/CS1# with respect to Address) 
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Figure 2.5.11. ROMCSO, ROMCS1, SMRAMCS# Propagation Delays 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.12. ISA Bus 8-Bit Memory Read/Write Standard ISA BUS Cycle (6 SYSCLKs) 
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2.5 intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.13. ISA Bus 8-Bit Memory Read/Write with ZEROWS# Asserted (4 SYSCLKs) 
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2.5 Intel386T™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.14. ISA Bus 8-Bit Memory Read/Write with IOCHRDY De-Asserted (Added Wait States) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 


Ts ; 
+ 


Sa(15:0) 
SBHE* 


lor# 
1OCS 16 


ZEROWS# 


bee e isd 


oe | Ctas2 


i] 
t 
' 
1 
' 
t 
1 
1 Cta44 
I 
t 
' 
' 
' 
i 


lOCHRDY OALUILLLILLELILESLLLSYLILIL LES TALL1E ANUAMANGLNAYANUN 
1 Staag “tea7 
$0(7:0) 


READ CALIPLITITINTIT TITAN PITTOTN TTT —, 


$0(7:0) 
WRITE 


4 
240814-23 


Figure 2.5.15. ISA Bus 8-Bit I/O Read/Write Standard ISA BUS Cycle (6 SYSCLKs) 
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2.5 Intel386T SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.16. ISA Bus 8-Bit 1/O Read/Write with ZEROWS# Asserted (4 SYSCLKs) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.17. ISA Bus 8-Bit |/O Read/Write with IOCHRDY De-Asserted (Added Wait States) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.18. ISA Bus 16-Bit Memory Read/Write Standard ISA BUS Cycle (3 SYSCLKs) 
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2.5 Intel386T SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.19. ISA Bus 16-Bit Memory Read/Write with ZEROWS # Asserted (2 SYSCLKs) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.20. ISA Bus 16-Bit Memory Read/Write with IOCHRDY De-Asserted (Added Wait States) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.21. ISA Bus 16-Bit 1/O Read/Write Standard ISA BUS Cycle (3 SYSCLKs) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.22. ISA Bus 16-Bit I/O Read/Write with IOCHRDY De-Asserted (Added Wait States) 


2-234 


ADVANCE INFORMATION 


Intel386™ SL SuperSet 


2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.23. ISA Bus Interrupt Acknowledge Bus Cycle 
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2.5 Intel386T SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.24. ISA Bus Controller DMA Cycle 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 


Figure 2.5.25. ISA Bus Controller Refresh Cycle 
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2.5 intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.26. ISA Bus External Bus Master 
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2.5 intel386T™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.27. ISA Bus External Bus Master to Off-Board 1/O Ports (No Byte-Swapping) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.28a. ISA Bus External Bus Master to On-Board I/O Ports (Read/Write) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.28b. ISA Bus External Bus Master Accesses to On-Board Memory 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.29. Intel366T™ SL CPU Memory Controiler Timings 
(DRAM Timing Parameters) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.30. intel386™ SL CPU Memory Controlier Timings 
(SRAM Mode Timing Parameters; 2 Wait States) 


Figure 2.5.31. Intel386™ SL CPU Memory Controller Timings 
(CAS # before RAS # Refresh Timings) 
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2.5 Intel386™ SL CPU (Standard 5V) Timing Diagrams (Continued) 
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Figure 2.5.32. REFRESH, DMA/MASTER Timing Diagrams 
{Address Active Delay from SYSCLK) 
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Figure 2.5.33. REFRESH, DMA/MASTER Timing Diagrams 
(RAS# Active Delay from SYSCLK) 
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Figure 2.5.34. PERROR Timing Diagram 
(PERR# Active Delay from SYSCLK) 
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2.6 Capacitive Derating Information 


In the A.C. timing table presented in Section 2.4, all 
max and min timings are tested at a load of 50 pF. 
All max timings are specified at the maximum load 
condition for the pin and all min timings are specified 
for the minimum load conditions for the pin. 


If the load on a pin falls within the range of the min 
and max capacitance specified, no derating calcula- 
tions need to be done for synchronous timings. If a 
lighter or heavier capacitive load is connected to any 
pin, signal delay will change. To allow the system 
designer to account for such loading differences in a 
system, a family of capacitive derating curves are 
provided in this section. 


The derating curves are divided into four groups— 
Fast rise, fast fall, slow rise and slow fall curves. 
Each group has one curve for the buffer type associ- 
ated with the pin corresponding to a signal. Depend- 
ing upon the parameter for which the timing is being 
specified, curves of different groups should be used 
to derate the specification. The group to be used is 
given in the column ‘“‘Derating” associated with each 
specification. The nomenclature used in this column 
is as follows: FR = Fast Rise, SR = Stow Rise, FF 
= Fast Fall, SF = Slow Fall. The curve correspond- 
ing to the signal in question may be found from the 
“Derating curve” column of the pin assignment table 
in Section 2.1. 


in the case of output timing specifications, two group 
notations appear in the “Derating” column. The first 
of these corresponds to the reference signal and the 
second corresponds to the target signal. 


When a specification is made about a bus or the 
specification is valid for both rise and fall times, only 
the type of derating is specified. For instance, F = 
Fast curve, S = Slow curve. Either the rise or the 
fall time derating may be used. To make a conserva- 
tion calculation, use the smaller derating value 
among rise and fall for fast curves and the larger 
derating value for the slow curves. 


When a specification has both a min and a max time, 
the derating curves for the min and the max times 
are separated by a semi-colon. 


If toading conditions are not specified in the notes 
column, the timing parameter is specified for the 
worst case loading possible. 


The rationale in the assignment of derating curves to 
specifications is as follows. 


1. For synchronous (Clock related) specifications, all 
maximum timings are derated from slow curves. 
This is the worst case situation. 


ADVANCE INFORMATION 


2. For synchronous (Clock related) specifications, all 
minimum timings are derated from fast curves. 
The reasoning here is that fast parts cause the 
worst case for minimum timings since the signal 
transition occurs earlier than for slow parts. Since 
these fast parts have fast buffers, the fast derat- 
ing curves are used. 


3. For output to output timings, the derating curve to 
be chosen depends on a combination of internal 
delays and buffer delays in fast and slow parts. 
From an analysis of the worst case situation, ap- 
propriate curves are selected for the system de- 
signer. 


To use the derating curves, follow the procedure 
outlined here. 


1. From the ‘‘Derating” column of A.C. timing table 
in Section 2.4, find the group of curves that must 
be used for a particular specification. 


2. From the Pin assignment chart in Section 2.1, find 
the letter corresponding to the signal(s) under 
consideration from the column “Derating Curve”. 


3. In this section, find the derating curve of the cor- 
rect group and letter. 


4, Calculate the capacitive loading on the signal(s) 
under consideration. 


5. Find this load point on the capacitive load axis of 
the derating curve. 


6. Project a vertical line to the derating curve from 
the load point and draw a horizontal line and from 
the point the vertical line intersects the curve. 


7. Estimate the amount of time from the Nominal 
point to the point where the horizontal! line meets 
the delay axis. This is the derating value for the 
signal under consideration. 


8. If the point where the horizontal meets the delay 
axis is above the nominal values, then 


If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be subtracted from the timing spec- 
ification. 

If the signal under consideration is the target sig- 
nal (in all timings) the derating value should be 
added to the timing specification. 


9. If the point where the horizontal meets the delay 
axis is below the nominal value, then 


If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be added to the timing specification. 


If the signal under consideration is the target sig- 
nal (in all timings) the derating value should be 
subtracted from the timing specification. 
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in some output to output specifications, the loads 
are not at the nominal points for the curves speci- 
fied. The loads at which the specifications are made 
are indicated in the notes column. The same proce- 
dure as above may be used for derating except that 
a nominal point corresponding to the load specified 
must first be found on the curve specified. 


lead 1 SO = lead2 


Capacitive Load (pF) 
240814-69 


Using the Capacitive Derating Curves 
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Intel386™ SL CPU (Standard 5V) Maximum Timing Derating Curves 
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Figure 2.6.2a Figure 2.6.2b 
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Intel386T™ SL CPU (Standard 5V) Maximum Timing Derating Curves (Continued) 


FALLING RISING 
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Figure 2.6.3a 
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Figure 2.6.4a Figure 2.6.4b 
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Intel386T” SL CPU (Standard 5V) Maximum Timing Derating Curves (Continued) 


FALLING RISING 
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Intel386™ SL CPU (Standard 5V) Maximum Timing Derating Curves (Continued) 
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Intel386T™ SL CPU (Standard 5V) Maximum Timing Derating Curves (Continued) 
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Intel386T™ SL CPU (Standard 5V) Maximum Timing Derating Curves (Continued) 


FALLING RISING 
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Figure 2.6.12a Figure 2.6.12b 
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Intel386™ SL CPU (Standard 5V) Minimum Timing Derating Curves 
FALLING 


NOM+ 1.5 


NOM+1 


NOM+0.5 


NOM 
0 10 20 30 40 50 60 70 80 930 


Capacitive Load (pF) 


240814-D7 
Figure 2.6.13a 
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Figure 2.6.14a 
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RISING 
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Intel386T™ SL CPU (Standard 5V) Minimum Timing Derating Curves (Continued) 
FALLING RISING | 
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Intel386™ SL CPU (Standard 5V) Minimum Timing Derating Curves (Continued) 
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3.0 Intel386™ SL MICROPROCESSOR (FlexibleVoitage Operation) 


3.1 Pin Assignments and Signal Characteristics 


Section 3.1 provides information for the CPU pin as- the device pinouts in the 196 lead JEDEC PQFP and 
signment with respect to the signal mnemonics. In also includes additional information for the signals 
addition to the package pin out diagrams, a table is and associated pin numbers. A brief explanation of 
provided for easy location of signals. The table lists each column of the table is given in Table 3.1-1. 


Table 3.1-1. Description of the Columns of CPU Pin Characteristics 


[PQFP This column lists the pin numbers of the CPU in a Plastic Quad Flat Package. 
This column lists the signal name associated with the Package pins. 
Indicates whether the pin is an Input (I), an Output (O) or an Input-Output (IO). 


Termination Specifies the internal termination resistor on the pin. This could be an internal pull-up or 
pull-own resister value or a hold circuit. To find out whether a pull-up or a pull-down is 
provided, use the STPCLK (Stop Clock) column for the CPU. 

Specifies the drive current Io, and Ioy in mA for output (O), and bi-directional (IO) pins. 

This column lists the maximum and minimum specified capacitive loads which the 

buffer can directly drive in pF for each signal. This is specified for output and input- 

output pins only. 


This column specifies the state of the pin during a suspend operation. Input signals 
have the representation Tri. This indicates that input is internally isolated and that the 
internal termination on the pin is tri-stated or disabled. The additional output buffers 
abbreviations are explained below. 

Tri — Tristated 

Actv — Active 

0 — held low 

1 — held high 

Hold — held at last state 


This column specifies the state of the pin when the clock signal CPUCLK is internally 
stopped in the CPU. 

Pu — Pulled up 

Pd —Pulled down 

Drv — Driven high, low, or at the last state 

Actv — Active (Signal is driven and continues to operate or change 

logic states) 


This column specifies the state of the pin when the ONCE # pin is asserted, allowing in- 
circuit testing while the device is stil! populated on the logic board. 

Tri —Floats 

Actv — Active 

0 — held low 

1 — held high 

Hold — held at last state pin 


3.3 or 5V This column specifies the named pin is powered by 3.3V or 5V. 
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The Intel386™ SL Microprocessor (Low-Voltage) Pinout Diagram 


IntelL386™ SL CPU 


(Low-Voltage) 


TOP VIEW 
(COMPONENT MARKING FACE UP) 


240814-GO 
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Table 3.1-2. intel368T™ SL CPU (Low-Voitage) Pin Characteristics (Continued) 


Termi- | Drive 3.3 or 5V(3) | Derating 
nation | foL/lon | atin | Max | (power) Curve 
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NOTES: 


1. All 5V signals should not exceed 0.3V above voltage of Vocsy pins when the system is entering 3.3V-Suspend (Vocsy 
pins are drooping down from 5.0V to 3.3V) or when the system is in 3.3V-Suspend mode (3.0V < Vocsy pins < 3.6V) or 
when the system is exiting 3.3V-Suspend. (Vccsy pins are ramping up from 3.3V to 5.0V). 

2. During 5V- or 3.8V-Suspend, all input signals except CPURESET, REFREQ, PWRGOOD, EFI, ISACLK2, ONCE# and 
SUS__STAT# are disabled by CPU and all outputs except DRAM suspend control signals are held high, held low, or tristat- 
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ed. 
3. For all 3.3V support, please consult your local intel Sales Office. 
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Table 3.1-2. Intel368™ SL CPU (Low-Voltage) Pin Characteristics (Continued) 
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NOTES: 

1. These pins are driven active in the suspend state if suspend refresh is enabled. 

2. All 5V signals should not exceed 0.3V above voltage of Vocsy pins when the system is entering 3.3V-Suspend (Vccsy 
pins are drooping down from 5.0V to 3.3V) or when the system is in 3.3V-Suspend mode (3.0V < Vocsy pins < 3.6V) or 
when the system is exiting 3.3V-Suspend. (Vocsy pins are ramping up from 3.3V to 5.0V). 

3. During 5V- or 3.3V-Suspend, all input signals except CPURESET, REFREQ, PWRGOOD, EFI, iSACLK2, ONCE# and 
SUS__STAT# are disabled by CPU and all outputs except DRAM suspend control signals are held high, held low, or tristat- 


ed. 
4. For all 3.3V support, please contact your local Intel Field Sales Office. 
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Table 3.1-2. intel368™ SL CPU (Low-Voltage) Pin Characteristics (Continued) 


‘ Termi-| Drive 3.3 or 5V(5) | Derating 
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NOTES: 


1. These pins are driven active in the suspend state if suspend refresh is enabled. 

2. All 5V signals should not exceed 0.3V above voltage of Vocsy pins when the system is entering 3.3V-Suspend (Vocsy 
pins are drooping down from 5.0V to 3.3V) or when the system is in 3.3V-Suspend mode (3.0V < Vocsy pins < 3.6V) or 
when the system is exiting 3.3V-Suspend. (Vccsy pins are ramping up from 3.3V to 5.0V). 

3. During 5V- or 3.3V-Suspend, all input signals except CPURESET, REFREQ, PWRGOOD, EFI, ISACLK2, ONCE# and 
SUS_STAT # are disabled by CPU and all outputs except DRAM suspend control signals are heid high, held low, or tristat- 
ed. 

4. For lou value when the 1K pull-up is active, refer to Table 3.3-2. 

5. For all 3.3V support, please consult your local Intel Sales Cffice. 
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Table 3.1-2. Intel368™ SL CPU teed Pin Characteristics (Continued) 
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NOTES: 

1. These pins are driven active in the suspend state if suspend refresh is enabled. 

2. All 5V signals should not exceed 0.3V above voitage of Vccsy pins when the system is entering 3.3V-Suspend (Vecsyv 
pins are drooping down from 5.0V to 3.3V) or when the system is in 3.3V-Suspend mode (3.0V < Vcocsy pins < 3.6) or 
when the system is exiting 3.3V-Suspend. (Vccsy pins are ramping up from 3.3V to 5.0V). 

3. During 5V- or 3.3V-Suspend, all input signals except CPURESET, REFREQ, PWRGOOD, EFI, ISACLK2, ONCE# and 
SUS__STAT# are disabled by CPU and all outputs except DRAM suspend control signals are held high, held low, or tristat- 
ed. 

4. For lou value when the 1K pull-up is active, refer to Table 3.3-2. 

5. For all 3.3V support, please consuit your local Intel Sales Office. 
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Table 3.1-2, Intei368T™ SL CPU (Low-Voltage) Pin Characteristics (Continued) 
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NOTES: 

1. These pins are driven active in the suspend state if suspend refresh is enabled. 

2. Ail 5V signals should not exceed 0.3V above voltage of Vocsy pins when the system is entering 3.3V-Suspend (Vccsy 
pins are drooping down from 5.0V to 3.3V) or when the system is in 3.3V-Suspend mode (3.0V < Vocsy pins < 3.6V) or 
when the system is exiting 3.3V-Suspend.(Vccsy pins are ramping up from 3.3V to 5.0V). 

3. During 5V- or 3.3V-Suspend, ali input signals except CPURESET, REFREQ, PWAGOOD, EFI, ISACLK2, ONCE# and 
SUS__STAT# are disabled by CPU and all outputs except DRAM suspend contro} signals are held high, held !ow, or tristat- 
ed. 

4. For alt 3.3V support, please consult your local Inte! Sales Office. 
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Table 3.1-2. Intel368™ SL CPU (Low-Voltage) Pin Characteristics (Continued) 
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Power Pins 

Voc (3.3V) PQFP: Pin 001, 018, 067, 083, 116, 132, 148, 165, 181 

Voc (5V) PQFP: Pin 034, 047, 050, 099 

Vssg PQFP: Pin 016, 032, 049, 065, 081, 098, 114, 130, 147, 163, 179, 196 


No Connects 
PQFP: Pin 004 


NOTES: 

1. These pins are driven active in the suspend state if suspend refresh is enabled. 

2. All 5V signals should not exceed 0.3V above voltage of Vccsy pins when the system is entering 3.3V-Suspend (Vccsy 
pins are drooping down from 5.0V to 3.3V) or when the system is in 3.3V-Suspend mode (3.0V < Vocsy pins < 3.6V) or 
when the system is exiting 3.3V-Suspend.(Vocsy pins are ramping up from 3.3V to 5.0V). 

3. During 5V- or 3.3V-Suspend, all input signals except CPURESET, REFREQ, PWRGOOD, EFI, ISACLK2, ONCE# and 
SUS__STAT # are disabled by CPU and all outputs except DRAM suspend control signals are held high, held tow, or tristat- 
ed. 

4. For all 3.3V support, please consult your local Intel Sales Office. 
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3.2 Signal Descriptions 


intel386™ SL Microprocessor (Low-Voltage) 


The following table provides a brief description of the signals of the CPU. Signal names which end with the 
character ‘‘#” indicate that the corresponding signal is low when active. 


| Symbol | Name and Function 


A20GATE A20 GATE: This active HIGH input signal controls the CPU A20 address line. When 
LOW this signal forces the CPU to mask off (force LOW) the internal physical 
address signal A20. When this signal is HIGH, A20 is avallabie on the System 
Address (SA) bus. When A20 gate is LOW this allows emulation of the 8086 1 
Mbyte address ‘‘wrap-around”’. 


BALE BUS ADDRESS LATCH ENABLE (ISA BUS SIGNAL): This active HIGH output 
signal is used for two purposes. BALE is used to latch the address lines on the LA 
bus (LA17-—LA23} on the falling edge of BALE. BALE is also used to qualify ISA bus 
cycles for signals on the Peripheral Interface (P!) bus (PM/IO# and PW/R #). On 
the falling edge of BALE, PM/IO# and PW/R # can be sampled to determine the 
type of ISA bus cycle that is going to occur. BALE may be used to qualify and 
generate buffered control and status signals to the ISA expansion bus. The PI bus 
signal decoding is as follows: 

Memory Read 


Memory Read 

1/O Read 

1/O Write 

Interrupt Acknowledge 
HALT (address = 2)* 
Shutdown (address = 0)* 


“Note that BALE is not generated for these cycles, however the PM/IO# and 
PW/R# refiect these states during HALT and Shutdown bus cycles where BALE is 
driven in typical ISA bus systems. Memory read/write, |O read/write and interrupt 
acknowlegde cycles correspond to the standard ISA bus cycle. 


BUSY # BUSY: This active LOW input signal indicates a busy condition from a math 
coprocessor (MCP). 


CA[15: 1] CACHE ADDRESS BUS: This is the address bus output used to select the memory 
cell in the cache memory. The CA2 signal is also connected to the CMDO # input of 
the MCP indicating Op code (when high) or Data (when low) during a write cycle 


and control/status register (high) or data register (low) during a read. CA2 is used to 
address the upper or lower DWORD port of the MCP. 


CCSH# CACHE CHIP SELECT HIGH BYTE: This active LOW output is used to enable the 
upper byte of the cache SRAMSs. This signal should be connected to the upper byte 


cache SRAM chip-select input. 


CCSL# CACHE CHIP SELECT LOW BYTE: This active LOW output is used to enable the 
lower byte of the cache SRAMS. This signal should be connected to the lower byte 


cache SRAM chip-select input. 
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Intel386T™ SL Microprocessor (Low-Voltage) Signal Descriptions (Continued) 


| Symbol | : Name and Function 


CD[15:0} | CACHE DATA BUS: This is the bi-directional data bus used to transfer data between the cache 


SRAMs and the CPU. The Cache Data bus is also used to transfer data between the MCP and 
the CPU. 

CASL3# | COLUMN ADDRESS STROBE BANK 3, LOW BYTE: This Low output signal of the CPU 
Memory Controller is a column address strobe for the physical DRAM bank 3 and should be 
connected to the CAS # input of the lower byte. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous state 

CASHS3 # 

CASL2# 

CASH2 # 

CASLt # 

CASH1# 

CASLO# 


by internal “keepers”. 


COLUMN ADDRESS STROBE BANK 3, HIGH BYTE: This Low output signal of the CPU 
Memory Controller is a column address strobe for the physical DRAM bank 3 and should be 
connected to the CAS # input of the upper byte. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous state 
by internal ““keepers”’. 


COLUMN AODRESS STROBE BANK 2, LOW BYTE: This Low output signal of the CPU 
Memory Controller is a column address strobe for the physical DRAM bank 2 and should be 
connected to the CAS # input of the lower byte. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous state 
by internal ‘“‘keepers”’. 


COLUMN ADDRESS STROBE BANK 2, HIGH BYTE: This Low output signal of the CPU 
Memory Conirolier is a column address strobe for the physical DRAM bank 2 and should be 
connected to the CAS # input of the upper byte. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous state 
by internal “keepers”. 


COLUMN ADDRESS STROBE BANK 1, LOW BYTE: This Low output signal of the CPU 
Memory Controller is a column address strobe for the physical DRAM bank 1 and should be 
connected to the CAS # input of the lower byte. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous state 
by internal “keepers”. 


COLUMN ADDRESS STROBE BANK 1, HIGH BYTE: This Low output signal of the CPU 
Memory Controller is a column address strobe for the physical DRAM bank 1 and should be 
connected to the CAS # input of the upper byte. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous state 
by internal ‘‘keepers”’. 


COLUMN ADDRESS STROBE BANK 0, LOW BYTE: This Low output signal of the CPU 
Memory Controller is a column address strobe for the physical DRAM bank 0 and should be 
connected to the CAS # input of the lower byte. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous state 
by internal “‘keepers”’. 
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the ISA bus compatible personal computer. 


HALT: This active LOW output indicates to external devices that the CPU has executed a 
HALT instruction (address = 2) or a Shutdown condition (address = 0) This can be used as 
an indicator for devices to assert the STCLK # signal. 


Intel386T™™ SL Microprocessor (Low-Voltage) Signal Descriptions (Continued) 
| Symbol Name and Function 

CASHO # COLUMN ADDRESS STROBE BANK 0, HIGH BYTE: This Low output signal of the CPU 
Memory Controller is a colurnn address strobe for the physical DRAM bank 0 and should be 
connected to the CAS # input of the upper byte. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the ouiput is sustained at the previous 
state by internal “keepers”. 

CMUX14 CPU MULTIPLEXED PIN 14: This output signal has two functions. The CPU can be 

(ROMCS1 #/ | configured to use this pin as either a BIOS ROM chip-select (ROMCS1 #), or a FLASH disk 

FLSHDCS #) } chip-select signal (FLSHDCS #). tn either case, the signal is driven LOW when an access to 
the selected interface occurs. 

COE # CACHE OUTPUT ENABLE: This active LOW output signal is used to indicate a read access 
to the cache SRAMs, and is used to enable the cache SRAMs’ output buffers. This signal 
should be connected to the output enable signals of the upper and lower byte cache 
SRAMs. 

CPURESET | CPU RESET: This active HIGH input forces the CPU to execute a reset to the internal CPU 

_core and state machines. The configuration registers are not reset. 

CWE # CACHE WRITE ENABLE: This active LOW output is used to indicate a write (LOW) access 
to the cache SRAMs. This signal should be connected to the write enable signal of the 
upper and lower byte cache SRAMs. 

DMA8/16# DMA 8-BIT OR 16-BiT CYCLE: This input, in conjunction with HRQ, indicates to CPU if an 
8-bit or 16-bit DMA access is occurring. If an 8-bit DMA access is occurring, the CPU will 
swap the upper byte of data to the lower data byte for upper byte accesses. 

EFI EXTERNAL FREQUENCY INPUT. This is an oscillator input. This clock controls all CPU 
core and memory controller timings and is equal to twice the desired processor frequency 
(CPUCLK). 

ERROR # NUMERICS ERROR: This active LOW input to the CPU is generated from a math 
coprocessor (MCP). It also indicates to the 82360SL that an unmasked exception has 
occurred in the MCP. ERROR # is provided to aliow numerics error handling compatible with 
HOLD ACKNOWLEDGE: This active HIGH input indicates to the CPU has relinquished 
control of the ISA bus. At this time the CPU has floated the address and control signals of 
the ISA bus. 

HRQ HOLO REQUEST: This active HIGH input indicates to the CPU that an external device 
wishes to take control of the ISA bus. 

INTERRUPT ACKNOWLEDGE: This active LOW output indicates that the CPU is executing 
an interrupt acknowledge bus cycle. During this process an external interrupt device will 
pass an interrupt vector to the CPU. 
INTERRUPT REQUEST: This active HIGH input indicates to the CPU that an external 
device is requesting the execution of an interrupt service routine. 
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Intel386T* SL Microprocessor (Low-Voitage) Signal Descriptions (Continued) 


| Symbol | Name and Function 


IOCHRDY 1/0 CHANNEL READY: This active HIGH input/output signal indicates that the |/O Channel, 


(ISA expansion bus), is ready to terminate the bus cycle. The ISA expansion bus is a 
IOCS16 #4 


normally ready bus and IOCHRDY is active HIGH. When an ISA bus peripheral needs to 
extend the standard 3 SYSCLK, 16-bit ISA bus cycle the peripheral device asserts IOCHRDY 
LOW. 


1/0 CHIP SELECT 16: This active LOW input/output signal indicates that an ISA bus 
peripheral wishes to execute a 16-bit 1/O cycle. This signal has an active pull-up, when not 
driven the default I/O bus cycle is 68-bit. 


HOR# | 1/0 READ: This active LOW signal indicates that the ISA bus is executing an I/O read cycle. 
1OW # 1/O WRITE: This active LOW signal indicates that the ISA bus is executing an I/O write 


cycle. 
ISACLK2 ISA CLOCK TWO: This is an oscillator input. This clock controls all of the ISA bus timings 
LA[23: 17] 


and is equal to twice the SYSCLK frequency. Normally the ISA bus SYSCLK is 8 MHz, and 
the ISACLK2 osciltator is 16 MHz. 
MA[10:0} 
MASTER # 


LATCHABLE LOCAL ADDRESS BUS: This is the unlatched local address of the ISA bus for 
MD{(15:0] 


access to memory above 1 Mbyte. The LA bus is also used by the Peripheral Interface (PI) 
Bus. ‘ 


MEMORY CONTROLLER MULTIPLEXED ADDRESS BUS: This is the address bus output 
for the Memory Controller Unit. The 22-bit address is output in a row/column fashion for the 
ORAM memory subsystems. The Memory Controller Unit places the ROW address out first 
and qualifies it by the RASx# signal going active. The column address is then placed on the 
Memory Address bus and is qualified by the CASx# signals going active. 

This pin is disabled when SUS__STAT # is active (LOW). When the pin is disabled the output 
is sustained at the previous state by internal “keepers’’. 


MASTER: This active LOW input indicates that an ISA bus peripheral is controlling the bus. 
The peripheral device asserts this signal in conjunction with a DMA request (DRQ) fine or the 
HRQ {hold request) to gain control of the bus. When the MASTER # signal is asserted LOW 
along with HRQ being asserted HIGH the CPU will float all address, data and control signals 
on the ISA bus. 
MEMORY CONTROLLER LOCAL MEMORY DATA BUS: This is the bi-directional data bus 
of the Memory Controller Unit. All accesses by the Memory Controller Unit that transfer data 
between the CPU and DRAM use the Memory Data Bus. 

This pin is disabled when SUS__STAT # is active (low) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous 
state by internal “keepers”. 


MEMCS16# | MEMORY CHIP SELECT 16: This active LOW input/output signal indicates that an ISA bus 


peripheral wishes to execute a 16-bit memory cycle. This signal has an active pull-up, when 


not driven the default memo bus cycie is 8 bits. 


MEMORY READ: This bi-directional active LOW signal indicates that a memory read access 
is taking place on the ISA bus. When the CPU is performing a memory read to the ISA bus it 
is an output, when the DMA or Bus Master is accessing memory on the ISA bus, the DMA 

device or Master drives MEMR #. 


MEMORY WRITE: This bi-directional active LOW signal indicates that a memory write 
access is taking place on the ISA bus. When the CPU is performing a memory write to the 
ISA bus it is an output, when the DMA or Bus Master is accessing memory on the ISA bus, 
the DMA device or Master drives MEMW #. 
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This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous 
state by internal “keepers”. 


PARITY HIGH BYTE: This Low output signal of the CPU Memory Controller Unit is for the 
CPU to read or write the high byte DRAM parity bit and should be connected to the upper byte 
of DRAM bank 0 data parity bit. 

This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous 
state by internal “keepers”’. 


PI-BUS COMMAND: This active LOW output indicates that valid write data is on the system 
data bus (SD[15:0]) signals, or that the CPU is ready to sample valid read data from the Pl- 
Bus for Peripheral Interface bus cycles. 


PROCESSOR EXTENSION REQUEST: This active HIGH input signal indicates that the MCP 
has data to transfer to or from the CPU. 


PARITY ERROR: This active LOW output indicates to an external device that the CPU 
Memory Controller Unit has detected a memory parity error. The PERR # signal is used by the 
82360 SL to generate NMI back to the CPU. 


PI-BUS MEMORY OR 1/0: This output indicates the type of bus cycle the CPU is executing 
on the Peripheral Interface Bus (Pl-bus): Either a Memory (HIGH) or I/O (LOW) cycle. 


PI-BUS READY: This active LOW input is used to terminate Peripheral Interface bus cycles. 
The Peripheral Interface Bus is a normally not-ready bus, and will continue the bus cycle until 
the PRDY # is activated or a Peripheral! Interface Timeout occurs. 


Intel386T™ SL Microprocessor (Low-Voltage) Signal Descriptions (Continued) 
| Symbol | Name and Function 
N/C 
future Intel Processors. 
NON-MASKABLE INTERRUPT: This rising edge sensitive input will latch a request to the 
CPU for a non-maskable interrupt on a LOW-to-High transition. 
NPXRDY# | NUMERICS READY: This active LOW input is used to terminate a MCP bus cycle. This signal 
is low for 1/O and data operand MCP cycles. 
NPXRESET | NUMERICS RESET: This active HIGH output signal is used to reset the MCP. 
when low this signal indicates a MCP read. 
ON-BOARD CIRCULT EMULATION: This active LOW input signal floats the necessary 
outputs from the CPU aliowing an in-circuit emulation (ICET 386 SL) module to drive the 
of all CPU and 82360SL signals when ONCE # is asserted low is summarized in Section 2, 
(CPU signal characteristics). Note that the ONCE # pin of the CPU should not be connected 
to the ONCE # pin of the 82360SL I/O. 
PARL# 
of DRAM bank 0 data parity bit. 
PARH # 
PERR# 


NO CONNECTION: These pins must not be connected to any voltage, but must be left 
NPXADS# j} NUMERICS ADDRESS STROBE: This active LOW output signal indicates the start of a math 
coprocessor (MCP) data transfer cycle. 
NPXW/R# | NUMERICS WRITE OR READ: This output signal indicates the type of data transfer that is 
CPU signals. This allows an emulator to be used for system testing and development while 
PARITY LOW BYTE: This Low output signal of the CPU Memory Controller Unit is for the 
PM/IO# 


floating in order to guarantee proper operation of the CPU and to maintain compatibility with 
NPXCLK NUMERICS CLOCK: This output signal is used to drive the MCP clock input. 

being performed between the CPU and the MCP. When high this signal indicates a MCP write, 
ONCE # 

the CPU and the 82360SL are still physically populated on the system motherboard. The state 

CPU to read or write the low byte DRAM parity bit and should be connected to the lower byte 
PRDY # 
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Intel386™ SL Microprocessor (Low-Voltage) Signal Descriptions (Continued) 
Name and Function 


PSTART # Pt-BUS START: This active LOW output indicates that the address (SA[19:0], LA[23:17] and 
SBHE #), command signals (PM/IO# and PW/R #) and chip-selects (VGACS # or 
FLSHDCS #) are valid for a Peripheral Interface Bus cycle. 


PW/R# PI-BUS WRITE OR READ: This output indicates the type of bus cycle the CPU is executing 
on the Peripheral Interface Bus: Either a Write (HIGH) or a Read (LOW). 


PWRGOOD | POWER GOOD: This active HIGH input indicates that power to the system is good. This 
signal is generated by the power supply circuitry, and a LOW level on this signal causes the 
CPU to totaily reset: The CPU core is reset, internal state machines are reset, all 


configuration registers are reset. 
Power Good should be low for a specified minimum number of CPU clocks for valid 
recognition in order to perform a global CPU reset. 


RAS3 # ROW ADDRESS STROBE BANK 3: This Low output signal of the CPU Memory Controller 
Unit is a row address strobe for the physical DRAM Bank 3 and should be connected to the 
upper and lower byte of DRAM bank 3 RAS # inputs. 


This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous 
state by internal “keepers”. 


RAS2 # ROW ADDRESS STROBE BANK 2: This Low output signal of the CPU Memory Controller 
Unit is a row address strobe for the physical DRAM Bank 2 and should be connected to the 
upper and lower byte of DRAM bank 2 RAS # inputs. 


This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous 
state by internal “keepers”. 


RAS1 # ROW ADDRESS STROBE BANK 1: This Low output signal of the CPU Memory Controller 
Unit is a row address strobe for the physical DRAM Bank 1 and should be connected to the 
upper and lower byte of DRAM bank 1 RAS # inputs. 


This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous 
state by internal “keepers”’. 


RASO# ROW ADDRESS STROBE BANK 0: This Low output signal of the CPU Memory Controller 
Unit is a row address strobe for the physical DRAM Bank 0 and should be connected to the 
upper and lower byte of DRAM bank 0 RAS # inputs. 


This pin is disabled when SUS__STAT # is active (LOW) and the system is not performing a 
suspend refresh operation. When the pin is disabled the output is sustained at the previous 
state by internal “keepers”. 


REFREQ REFRESH REQUEST: This active HIGH input indicates that the CPU should execute an 
internal DRAM refresh cycle to the on-board locai memory. 
ROM16/8# | ROM 16 BITS OR 8 BITS: This input configuration signal pin selects if the BIOS interface is a 


16-bit (when high) or 8-bit interface (when low). This pin has an internal pull-up resistor 
detaulting to a 16-bit wide BIOS EPROM. 


ROMCSO# | ROM CHIP SELECT 0: This LOW true output provides the chip select for the System BIOS 
EPROM. 


SA[19:0] SYSTEM ADDRESS BUS: This is the bi-directional system address of the ISA bus, as well as 
the Peripheral Interface Bus. SA[16:0] are inputs during DMA and Master operation. 
SA[19: 17] are outputs only since a 8237 compatible DMA controller accesses up to 


64 Kbytes at a time. The 74LS612 module in the 82360SL is used to furnish the DMA upper 
addresses for DMA access to 16 Mbyte. 
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intel386T™ SL Microprocessor (Low-Voltage) Signal Descriptions (Continued) 


| Symbol | Name and Function 
er | SYSTEM BYTE HIGH ENABLE: When this output signal is LOW,, it indicates that data is 


being transferred on the upper byte of the 16-bit data bus (SD[15:8]). 


SD[15:0] SYSTEM DATA BUS: This 16-bit bi-directional data bus is used to transfer data between 
the CPU and the ISA bus. The system data bus is also used to transfer data between the 
CPU and the Peripheral Interface Bus PI-BUS. 


SYSTEM POWER MANAGEMENT INTERRUPT: This falling edge sensitive input latches a 
Power Management interrupt request with a High-to-Low edge. The SMI # is the highest 
priority interrupt in the CPU processor. 


SYSTEM POWER MANAGEMENT RAM CHIP SELECT: This active LOW output is used to 
select an external system power management SM-RAM, and to indicate to the B2360SL 
device when accesses to the system power management SM-RAM are occurring. 


STPCLK # STOP CLOCK: This active LOW input stops the clock to the internal CPU core. (This signal 
is functionally tested by the execution of HALT or I/O read instructions.) 


SYSCLK SYSTEM CLOCK: This is a clock output equal to one half of the ISACLK2 input frequency. 


SUS_STAT# | SUSPEND STATUS: This active LOW input indicates to the CPU that system power is : 
being turned off. The CPU will respond by electrically isolating selected pins as indicated in 


Section 2, (CPU signal characteristics). 


TURBO TURBO: This active HIGH input signal indicates to CPU when to enter “Turbo Mode”’. 
Turbo Mode is defined as the CPU executing at full speed, the default speed for the 
system. When this signal is forced inactive LOW, the CPU executes from a divide by two or 


a divide by four clock as defined by the De-turbo bit in the CPUPWRMODE register. When 
this signal is HIGH, the CPU executes from a clock as defined by the Fast CPU clock field 
in the CPUPWRMODE register. 


SYSTEM POWER: Provides the + 5V or 3.3V nominal 0.C. supply inputs. 
VGACS # VGA CHIP-SELECT: This active LOW output is asserted anytime an access occurs to the 
user defined VGA address space. 


Vss SYSTEM GROUND: Provides the OV connection from which all inputs and outputs are 
referenced. 
wit WRITE HIGH ENABLE: This active LOW output signal is active anytime a write access to 


DRAM memory subsystem occurs. This output should be connected to the write enable of 
the upper byte for the DRAM memory subsystems. This pin is driven inactive during a 


suspend operation. 


WRITE LOW ENABLE: This active LOW output signal is active anytime a write access to 
DRAM memory subsystem occurs. This output should be connected to the write enable of 
the lower byte for the DRAM memory subsystems. This pin is driven inactive during a 
suspend operation. 


ZERO WAIT STATE (ISA BUS SIGNAL): This active LOW input indicates that an ISA bus 
peripheral wishes to execute a zero wait state bus cycle (the normal default 16-bit ISA bus 
memory or 1/O cycie is 3 SYSCLKS or one PC/AT equivalent walt state). When 
ZEROWS ¥ is driven low, a 16-bit bus cycle will occur in two SYSCLKs. When ZEROWS # 
is driven tow for an 8-bit memory or |!/O cycle the default 6 SYSCLK bus cycle is shortened 
to 3 SYSCLKs. 
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3.3 D.C. Specifications 


3.3.1 CAPACITANCE D.C. SPECIFICATIONS 
Table 3.3-1. Capacitance D.C. Specifications 


[Symbol Parameter 
Input Capacitance 


Cout Output or I/O Capacitance 
EFI or ISACLK2 


3.3.2 5V SIGNAL CURRENT AND VOLTAGE D.C. SPECIFICATIONS 


3.3.2.1 Five (5.0) Volt Signal Pins D.C. Specifications 
Table 3.3-2. 5V Signal Pins D.C. Voltage Specifications 


| Symbol_| Parameter | Min_| | Notes 
Supply Voltage Pins 34, 47, 50, 99 


Vocsv Supply Voltage Pins 34, 47, 50, 99 
Only during 3.3V-Suspend 
Mode. (Notes 3, 4) 
VoL 
lol = 4mA 
Vou Output High Voltage 
lon = —2mMA IOCHRDY, lOCS16# and 
MEMCS164 
Vou lon = —0.8MA 2.4 Vv For }OCHRDY, |OCS16 # 
and MEMCS16# (Note 6) 
NOTES: 


1. List of 5V Output signal pins which have 12 mA/—2 mA lo_/lon specifications in the CPU pin characteristics Table 3.1-2. 
2. Other 5V Output signal pins which do not belong to list in Note 1. 

3. All 5V signals should not exceed 0.3V above voltage of Vocsy pins when the system is entering 3.3V-Suspend (Vccsy 
pins ara drooping down from 5.0V to 3.3V) or when the system is in 3.3V-Suspend mode (3.0V < Vocsy pins < 3.6V) or 
when the system is exiting 3.3V-Suspend. (Vcc 5V pins are ramping up from 3.3V to 5.0V). 

4. During 5V- or 3.3V-Suspend, all input signals except CPURESET, REFREQ, PWRGOOD, EFI, ISACLK2, ONCE# and 
SUS__STAT# are disabled by CPU and all outputs except DRAM suspend control signals are held high, held low, or tristat- 
ed. 

5. All voltages are tested at 4 MHz. 

6. This spec is only applicable when the 1K pull-up is active. 


Input High Voltage 


Output Low Voltage 


{Note 1) 
{Note 2) 


Ali pins except 


flo = 12mMA 


Input Low Voltage | -03 | 
| 
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3.3.2.2 Five (5.0) Voit Signal Pins D.C. Sustaining & Leakage Current Specifications 
Tabie 3.3-3. 5V Signal Pins Sustaining Current and Leakage Current Specifications 


wax [Unit] Notes 
ccsv_| Supply Voltage | 5.5 | Vv | Pins 34, 47, 50, 99 


Input Sustaining Current 
When SUS__STAT # and/or ONCE # not active 


Pins with internal 60K PU 
Pins with internal 20K PD 
Pins with internal 1K PU 


lo Input Leakage Current 
When SUS__STAT# and/or ONCE # active 


#15 A | OV < Vin < Vecsy (Note 5) 


Fey A | Vout = 0.45V 


Vout = 0.45V 


A 


Vin = 0.8V (Note 1) 
Bus Hold Low Overdrive Current 


'isHHo | Bus Hold High Overdrive Current 


NOTES: 

1. This is the maximum current the bus hold circuit can sink without raising the node above Vj, max. Igy. should be mea- 
sured after lowering Vix, to ground and then raising to Vi, max. 

2. This is the maximum current the bus hold circuit can source without lowering the node voltage below Vi4min. IgHH should 
be measured after raising Vin to Vocsy and then lowering to V;,min. 

3. An external driver must source at least ipo to switch this node from low to high. 

4. An external driver must sink at feast Inyo to switch this node from high to low. 

5. This spec is applicable only to the fist of pins that can float when SUS__STAT# and/or ONCE # is active. Refer to CPU 
Pin Characteristics in Table 3.1-2 for details. 


H 
wed 
on 
= lt le EISE a 
si5[sis] 3/33] | 
3s Oo 
za: 
o & 
o< 
Za 
< 
e) 
Cc 
~d 
A 
g 
a 
< 


pA | (Note 4) 
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3.3.2.3 Five (5.0) Volt Power Pins icc Specifications 
Table 3.3-4. 5V Power icc Specifications 


[Symbot_ Parameter (typ [Max | unit [Notes 
Supply Voltage | 5.0 | 55 | V_| Pins34, 47, 50, 99 
Supply Current 15 


locs1__5v_ | Supply Current with the STPCLK# Signal mA 
Asserted 
iccs2_5v | Supply Current in Suspend Mode with 
Oscillators OFF and RTC Suspend Refresh ON 
ccs3_5V | Supply Current in Suspend Mode with mA 
Oscillators OFF and Self Suspend Refresh ON 
NOTES: 
1. STPCLK# Signal is active, all external Oscillators free running, no cycles on cache, memory or ISA Bus. Typically with 2 
Vocsvy = 5.0V, EFI = 40 MHz, ISACLK2 = 16 MHz, 50 pF capacitive loads and no resistive loads on the outputs. 
2. RTC Suspend Refresh Mode and all externa! oscillators turned OFF (in a fixed logic states), no cycles on cache, memory 
or ISA bus. CASx# are driven active (LOW) and RASx# are toggled during Suspend Mode. Typically with Vocsy = 5.0V, 
50 pF capacitive loads and no resistive load on the outputs. Same specification applies in 3.3V-—suspend where Vocsy = 
3.3V. 
3. Self Suspend Refresh Mode and all external oscillators turned OFF {in a fixed logic states), no cycles on cache, memory 
or ISA bus. The REFREQ signal is active causing memory refreshs to the on-board memory during Suspend. CASx# and 
RASx# are driven active (LOW) during Suspend Mode. Typically with Vocsy = 5.0V, 50 pF capacitive loads and no resis- 
tive load on the outputs. Same specification applies in 3.3V—suspend where Vocsy = 3.3V. 
4. The values are theoretical estimates for a typical notebook configuration based on an ISA load of 160 pF @ 8 MHz and 
ISA-Bus utilization of 10%. For Ioc in a maximum configuration system, please refer to Section 3.3.4. 


j 
° 


3.3.3 3.3V SIGNAL CURRENT AND VOLTAGE D.C. SPECIFICATIONS 


3.3.3.1 Three (3.3) Volt Signal Pins D.C. Specifications 
Table 3.3-5. 3.3V Signal Pins D.C. Voltage Specifications 


| Symbol | Parameter =| in| Max | unit | Notes 
132, 148, 165, 181 

| Yun |_imputtowvotage | -o9 =| +08 | v | 

[vm | tnput High Vonage | 20 | Voo+ 03 | 

| Yuc | InputClock LowVottage |  -0.9 | +03 


Vv 
oe aes 
7 ieee 
2 ae 
VoL Output Low Voltage Vv 
lo. = 2.6mA 
VoH Output High Voitage v 
lon = —1.39 MA 


NOTE: 
1. List of 3.3V output signal pins which have 2.6/—1.3 mA lo_/lon specifications in the CPU Pin Characteristics Table 3.1-2. 
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3.3.3.2 Three (3.3) Volt Signal Pins D.C. Leakage and Sustalning Current Specifications 
Table 3.3-6, 3.3V Signal Pins Sustaining Current and Leakage Current Specifications 


symbol] Parameter | Min | Max [unit] Notes 


Vocs3.3v | Supply Voitage V_ | Pins 1, 18, 67, 83, 116, 132, 
148, 165, 181 
Input Sustaining Current 
When SUS__STAT# and/or ONCE # not active 
Pins with internal 60K PU pA | Vi_ = 0.4V 
Pins with internal 20K PD PA | Vin = 2.4V 
lu Input Leakage Current +15 | pA | OV < Vin < Voc3.av 
When SUS__STAT# and/or ONCE ¥ active (Note 5) 
Output Sustaining Current 
When SUS__STAT # and/or ONCE # not active 


Pins with internal 6OK PU | | = 150] pA | Vour=04V = 0.4V 


Output Leakage Current £15 | pA | 0.4V < Vout < Vocs.sv 
When SUS__STAT # and/or ONCE # active (Note 5) 
‘ise. _| Bus Hold Low Sustaining Current | Bus Hold Low Sustaining Current = ss ss | S| 17 | pA | Vin = 0.8V (Note 1) 
eu | Bus hold High Sustaining Current | | 20 | pa | Vin = 2.0V (Note 2) 
HBHHO Bus Hold High Overdrive Current /—350} | AL {Note 4) 


NOTES: 

1. This is the maximum current the bus hold circuit can sink without raising the node above Vj} max. Igy, should be mea- 
sured after lowering Vin to ground and then rasing to Vmax. 

2. This is the maximum current the bus hold circuit can source without lowering the node voltage below Vi4min. !gHy should 
be measured after raising Vin to Voc3.3y and then lowering to Viymin. 

3. An external driver must source at least IsHLo to switch this node from tow to high. 

4. An external driver must sink at least Ig}440 to switch this node from high to low. 

5. This spec is only applicable to the list of pins that can float when SUS__STAT# and/or ONCE # is active. Refer to CPU 
Pin Characteristics in Table 3.1-2 for details. 
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3.3.3.3 Three (3.3) Volt Power Pins Icg Specifications 
Table 3.3-7. 3.3V Icc Specifications 


| symbot | Parameter =| ‘Typ | Max | Unit | Notes, 
Voc3.3v ‘| Supply Voltage Vv Pins 1, 18, 67, 83, 116, 
132, 148, 165, 181 
loc3.3v (16 MHz) Supply Current 270 mA (Note 1a) 
Notebook Configuration 170 mA (Note 2) 
Ioca.3v {20 MHz) Supply Current mA (Note 1b) 
Notebook Configuration mA (Note 2) 
locs1_.3.3V Supply Current with the 37 mA 
STPCLK# Signal Asserted 


Iocs2__3.3V Supply Current in Suspend Mode (Note 4) 

with Oscillators OFF and RTC 

Suspend Refresh ON 2 
locs3__3.3V Supply Current in Suspend Mode 


with Oscillators OFF and Self 


Suspend Refresh ON 
NOTES: 
1a. Tested with Voc = 3.6V, EFl = 32 MHz, ISACLK2 = 16 MHz, 50 pF capacitive loads and no resistive load on the 
outputs. 


1b. Tested with Voc = 3.6V, EFl = 40 MHz, ISACLK2 


It 


16 MHz, 50 pF capacitive loads and no resistive load on the 


outputs. 

2. Notebook systern configuration consists of 1 bank of 1 MB x 4 with 1 MB x 1 DRAMs for parity (2 MB total memory with 
Cache enabled. 25 pF capacitive loading on Pl-bus control/status signals, 100 pF capacitive loading on the ISA bus signals 
and SYSCLK). : 

3. STPCLK# Signal is active, all external Oscillators free running, no cycles on cache, memory or ISA Bus. Typically with 
Voc3.av = 3.3V, EFl = 40 MHz, ISACLK2 = 16 MHz, 50 pF capacitive loads and no resistive loads on the outputs. 

4. RTC Suspend Retresh Mode and ali external oscillators turned OFF (in a fixed logic states), no cycles on cache, memory 
or ISA bus. CASx# are driven active (LOW) and RASx# are toggled during Suspend Mode. Typically with Vcc3.3yv = 3.3V, 
50 pF capacitive loads and no resistive load on the outputs. 

5. Self Suspend Refresh Mode and all external oscillators turned OFF {in a fixed logic states), no cycles on cache, memory 
or ISA bus. CASx# and RASx# are driven active (LOW) during Suspend Mode. Typically with Voca.ay = 3.3V, 50 pF 
capacitive joads and no resistive joad on the outputs. 
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intel386™ SL SuperSet 


3.3.4.1 Determine icc with Slow Clock Control 


The CPU supports CPU clock division which reduces 
power consumption of the CPU core logic. The EFI 
clock input is similar to the CLK2 input found on the 
CPU. However, the internal CPUCLK signal in the 
CPU is not always one half of the frequency of the 
EFI input. An internal clock divider and synchronizer 
allows the CPU core clock to be slowed down and 
even stopped. However, additional internal logic 
such as the memory controller and cache controller 
continue to use half the EFI frequency. Therefore, 
when calculating the theoretical power consumption 
with CPU clock division it is important to recognize 
that a fixed constant (K) value of power is required 
by the CPU. 


The value K is a constant for CPU since its core is 
powered by 3.3V and has nothing to do with ISA-Bus 
loading. Following is the equation for calculating 
CPU Ioc when the clock is divided. 


loc (divide clock) = ({Ioc (normal clock) — K] n} + K 


loc (normal clock) = The Icc value caiculated from the 
fallowing section 


n = The fractional value that the clock is divided (e.g. 
divide by 2 = 0.5) 


K = 37 MA @ Voc = 3.3V and EFI = 40 MHz. 


ADVANCE INFORMATION 


3.3.4.2 Caiculation of Icc for Various System 
Configurations 


Figure 3.3.1 iflustrates the 5V power consumption in 
milli-Watts with respect to the capacitive loading on 
the ISA bus signals of the CPU. A set of two curves 
with Voc at 3.3V and CPUCLK frequencies at 
16 MHz and 20 MHz are plotted in Figure 3.3.2a. 
The power consumption with respect to load capaci- 
tance for the memory bus with a cache subsystem is 
illustrated in Figure 3.3.2b. To find the power (P in 
milli-Watts) of the CPU for the configuration of your 
system, use the following method. 


1. Prepare a configuration list for your system includ- 
ing how many ISA-Bus connectors, how many 
memory chips will be used and whether a cache 
will be connected or not 


2. From the curves in Figure 3.3.2a, use the total 
capacitive load of all of the CPU ISA signals to 
find the 5V power consumed by the ISA-Bus inter- 
face. 


3. If a cache is connected to the CPU in your sys- 
tem, use Figure 3.3.2b to find memory bus power. 
If cache is not connected, use Figure 3.3.2a. 


4. Find the internal power consumption of the CPU 
from Table 3.3-8 and the cache internal power 
and cache bus power from Tables 3.3-9 and 
3.3-10. 


5. For a system with no cache, add the memory bus 
interface power without cache and internal power. 
This gives the 3.3V power consumption of the 
CPU without cache. 


6. For a system with cache, add the memory inter- 
face power with cache, the cache internal power. 
This gives the 3.3V power consumption of the 
CPU with cache. 
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Power Variations with Capacitive Loads at Various Voltages 


5V POWER CONSUMPTION (mW) 


8230 


CAPACITIVE LOAD (pF) 
240614-G1 


3.3¥, 20 MHz 


| ed 3.3V, 16 MHz 
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240814-G2 


12 15 18 21 24 


3.3V, 20 MHz 


3.3V POWER CONSUMPTION (mW) 


CAPACITIVE LOAD (pF) 
240814-G3 


Figure 3.3.2b. Memory Bus with Cache 
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Table 3.3-8. Internal Power at 3.3V 


Tabie 3.3-10. Cache internal Power at 3.3V 


Frequency (MHz) 


NOTE: 
Data provided in Figures 3.3.1 through 3.3.2b and 
in Tables 3.3-8 through 3.3-10 is based on engi- 
neering approximation and is given as an evalua- 
tion tool only. 


ADVANCE INFORMATION 


As an example, the power consumed by the CPU 
when it is used in a 20 MHz system with 8 memory 
chips and 2 fully loaded ISA expansion slots will be 
calculated. The system voltages are assumed to be 
5V and 3.3V. 


From Figure 3.3.1, the 5V power consumed by the 
ISA expansion interface is found to be 28 mW (the 
total capacitance of all the pins of a fully loaded AT- 
bus slot is 2057.5 pF). For a system with no cache, 
the power consumed by the memory bus for 8 chips 
is about 12 mW from Figure 3.3.2a. The internal 
power at 20 MHz is 585 mW from Table 3.3-8. The 
power consumed by CPU is the sum of the power for 
the internal power (ISA and CPU core) and memory 
bus. The total power consumed by the CPU for this 
system is 625 mW. 


For a system with cache, the ISA bus interface pow- 
er is 28 mW as previously determined. The memory 
bus interface power determined from Figure 3.3.2b 
is found to be 4 mW. The internal power remains 
585 mW. The cache bus power is read off from Ta- 
ble 3.3-9 to be 15 mW and the cache internal power 
from Table 3.3-10 is 82 mW. Hence, in this system, 
the CPU consumes a total of 714 mW. 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications 


A.C. SPECIFICATION DEFINITIONS bus timings which reference ISACLK2. A.C. specifi- 
cations are defined in Figure 3.4.1. All clock related 
The A.C. specifications given in the tables of the fol- specifications are tested at the voltage levels 


lowing pages consist of output delays, input setup shown. Output specifications are derived from test- 
and hold requirements. They may be relative to a ed clock related timings. 

clock edge or another signal edge. ALL CPU clock : 

related specifications reference EFI except ISA 


EFI 
ISACLK2 


OUTPUTS 


OUTPUTS 


INPUTS 


: Output valid delay 
: Output invalid delay 
OUTPUT 1 . : input Setup 
: Input hold 


OUTPUT 2 


OUTPUT 2 


NOTE: 
Signal waveforms are not drawn to scale. 


Figure 3.4.1. Drive Levels and Measurement Points for A.C. Specifications 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-1. ISA-Bus Clock Timings 


Ct 214 SYSCLK Fall Time from 
Fanaa (Vocsv-o0.ev) to 0.8V 
(Vccsv-0.8v) 
10 


[Symboi[ Parameter ————SS—« Mn | Max 
fotzat | BALE Active Delay romTsphiztow |_| 8 | 
[ot 222 | BALE inactive Delay rom Tephit Low | 6 | 68 | 
ial 

3 rae 


Ct 223 LA17-23 Valid Delay from Ti or Tc phi 2 Low 
Ct 224 LA17-23 Invalid Delay fromTc phi 2 Low 
Ct 225 SA1-19 Valid Delay from Ts phi 1 Low 


Ct 226 SA0-—19, SBHE #, LA17-23 Valid Setup 18 
to phi 1 Low (External Master) 


Ct 227 SA1-19 Invalid Delay from Ts or Ti phi 1 Low | Oo | 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-2. iSA-Bus Timings (Continued) 


Parameter 


i 


Ct228 | SAO, SBHE #Valid Delay from Ts phi 2 Low | 71 {ns | SF | Be ah 
Ct229 | SAO, SBHE# Invalid Delay from Ts or Ti phi Re FR: SR Figerat e 


2 Low 


MEMR #, MEMW ¥# Active from Tc phi 1 
Low 
(16-Bit MEMR # /MEMW #) 


Command Active Setup to phi 1 Low 
(External Master) 
HALT # Valid Delay or Invalid Delay 
from phi 1 Low 
Command Inactive to Float Delay from 
Ti phi 1 Low (External Master) 


Command Active Delay from Tc phi 2 Low 7 fea 


(IOR # /IOW# 8, 16-Bit, MEMR #/MEMW # 8-Bit) 


Command Inactive Delay from Teoc phi 1 Low 7 FR; SR 
(MEMR # /MEMW #, IOR #/IOW #) 


238 | MEMCS16#Setup to Tc phi 1 Low 


1OCS 16# Setup to Tc phi 2 Low | 45 | 
Ct241 | 10CS16#Hold from Teoc phi 1 Low 


MEMCS16 # Hold from Tc phi 1 Low 
ZEROWS # Setup to Tc or Ti phi 1 Low Es 
244 | ZEROWS# Hold from Tc or Ti phi 1 Low | 22 | 
Ct245 | MEMCS16# Active Delay from Valid 
Address (External Master Cycles) 
246 | SDO0-15 Valid Setup to |OR#/MEMR#, 
INTA# Inactive 
247 | SDO-15 Hold from (OR #/MEMR#, INTA# 
Inactive 


248 | SDO-7 Valid Delay from Ts phi 2 Low 
Ct249 | SD8-15 Valid Delay from Ts phi 2 Low 


38 [114 | ns | 
| 38 | 114 | ns | 
Ct250 | SO0-15 Invalid Delay from Teoc phi 2 Low ee 


m1 we no nN n N nN 
S| ® a| $| 8] S|] & S 


251 IOCHRDY Setup to Tc phi 1 Low (8-bit I/O 
or Mem) 


Ct 251a | IOCHRDY Inactive Setup to Tc phi 2 Low 
(16-Bit |/O or Mem) 


lIOCHRDY Hold from Tc phi 1 Low 
(8-Bit or 16-Bit) 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-2. ISA-Bus Timings (Continued) 


ct265 
Ct 266 MASTER # Setup to Th phi 2 Low 

1267 
ci 260 
cr269 
cr 2600 


QO12QIQiQ\Q 
N 
g 


S 


a 
ee 
eek! 
eee 
Een 


Ct 270 ROMCS0 # /CMUX14# Active Delay from 
Ts phi 2 Low 

Ct 271 ROMCS0O # /CMUXI4 # Inactive Delay from 
Ts phi 2 Low 

Ct 272 ROMCS0O #4 /CMUX14# Active Delay from SF 
Address 

Ct 273 ROMCS0 #4 /CMUX14 # Inactive Delay from 
Address 


Ct 274 SMRAMCS £ Active Delay from Ts phi 2 Low F; SF 


Ct275 | SMRAMCS # Inactive Delay from Ts or Ti R:SR | 3.5.11 
phi 2 Low 


Ct275a | TURBO Setup 


a 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-2. ISA-Bus Timings (Continued) 


Ct276 | SD15-0 Valid Setup to IOCHRDY Asserted 
(External Master) 

Ct277 | SD15-0 Data Invalid Delay from MEMR # 
Inactive (External Master) 

Ct278 | SD15-0 Data Invalid Delay from IOR # 
Inactive (External Master) 

Ct279 | SD15-0 Data Setup to MEMW ¥# Active 
(External Master) 


Ct 280 SDI5-0 Data Hold from MEMW # Inactive 
{Externat Master) 


Ct 281 $D15-0 Data Setup to IOW # Active (External 
Master) 

Ct282 | BALE Active Delay from Th phi 1 Low 
(External Master) 

Ct 283 BALE Inactive from Th phi 1 Low 
(External Master) 


a 
T 
BY 
= 


3.5.28a 


n 


od 
wn 
ip 
5 


no 


Ct284 | LA23-17, SA19-—0, SBHE # Float to Invalid 
Delay from Th phi 2 (External Master) 

Ct285 |} LA23-17, SA19—0, SBHE # Invalid to Float 
Delay from Th phi 1 (External Master) 

Ct286 | SA19~-17 Delay from LA19-17 (DMA Cycle) 

Ct287 | Command Float to Inactive from Th phi 2 
Low (External Master) 

Ct288 | Address Setup to Command Active 
(External Master) 

Ct289 | SA15-0 Hold after !OR # or IOW # Inactive 

(External Master) 


Ct290 | !\OCS16# Active Delay from Valid Address 
(External Master) 


Ct 291 $D15-0 Valid Delay from |OR # Active 
(External Master Read from CPU I/O Ports) 


Ct 293 $D15—0 Hold After IOW # Inactive 
(External Master) 


Ct 294 | Byte Swap Delay (External Master) 

Ct 295 IOCHRDY Invalid from Command Active 
(External Master) 

Ct296 { IOCHRDY Active from phi 1 Low 
(External Master) 

Ct 297 MEMR #, MEMW # Inactive from IOCHRDY 


Ct 298 1OCS16# {Inactive from Valid Address 
(External Master) 


Ct 239 1OCS16 # /MEMCS16 # /MASTER # Float to 
High (External Master) 


~_ S| OoON 
re) NSN] oN 


3.5.28a 


3.5.28a 
SF 3.5.28a 
3.5.28a 


3.5.28a 


72 


“” 
7 


au 
wm 


SR; FR 
3.5.28a 


“i 
3 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 


16 MHz Timings 
Table 3.4-3. EFI Clock Timings: 32 MHz CPU @16 MHz 


Veymbot [Parameter | 
| 
7 


bos cond 
ioe 
eae! 


Derating 


Ct 103a EFI Low Time at 1.65V 
Ct103b | EFiLowTimeat0.2Vccasv | 7 | 


EFI Fall Time from ma 

0.8 Voc3.3v to 0.2 Vccs.3v 

EFt Rise Time from -_ 
0.2 Voc3.3v to 0.8Vcc3.3v 


Derating Figure 


a 


: 
| 


m m 
a 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 


Table 3.4-5. Pl-Bus Timings: 16 MHz 
[Derating | Figure | Notes 
SF, SF 


Ct 301 Min. Chip Select and Command Setup to 
PSTART # Active 

Ct 302 Min. Chip Select and Command Hold from FF, SR 
PSTART # Active 

Ct 304 Min. Read Data Setup Time to PCMD # 
Inactive 

Ct 305 Min. Read Data Hold Time from PCMD # 12 
Inactive 

Ct 307 Maximum Write Data Valid Delay from SF 
PSTART # Active 


Ct 310 Min. Address Hold Time from PSTART # 
Active 


Ct 311 PSTART # Pulse Width 

Ct312 Min. Delay from PSTART # Active to 
PCMD ¥ Active 

Ct 313 Min. Delay from PRDY # Active to PCMD# | 37.5 
Inactive 


Ct314 Min. Delay from PCMD # Inactive to foe 


SF, SF 


FR, FF 


; : : Ss 
Ct 308 Min. Write Data Invalid Delay from FF, F 
PSTART # Inactive 
Ct 309 Min. Address Setup Time to PSTART # SF,S aor 
Active 
“ee ied 
. i FR 


PSTART # Active 
C1315 | PRDY# Hold from PCMD# Inactive east: 


Table 3.4-6. External Master Timings: SYSCLK at 8 MHz (Slave CPU) 


symbor [Parameter | win | max | unit | Derating | 
Te [me | * | 
es [ne | oF 
ce oe ae 
[se [ne | sr 
ce ee 
ene es ene 
See 


Ct 326 PCMD # Valid Delay 
Ct 327a PRDY #Setup 
Ct 327b PRDY # Hold 


2-285 


intel ; Intel386™ SL SuperSet ADVANGE INFORMATION 


3.4 Intel386™ SL CPU (Lew-Veltage) Timing Specifications (Continued) 
Table 3.4-7. Math Coprocesser Timinge: NPXCLK 32 MHz Math Coprocessor © 16 MHz 


[Parameter | win [Max[ unit] Derating [Figure | Notee 
[GAz Vaid Delay (NOP) —SS*dt 2 [oe [os PRCA [asa] 
<22_|NPXADS# Vaid Delay —~—S~S~sd | a | rs [PR PSALSr| ose] 
o1 428 ns [FAFSA SF[ 35.0. 
es 
re | 


fs 
y 


BUSY #, PEREQ, ERROR # Setup to NPXCLK 
phi 1 High 

BUSY #, PEREQ, ERROR # Hold from 
NPXCLK phi 1 High 


12 
427b|CDHold (MOP Cycle) | 
INPXCLK Period 81.285 
ite 
= 
aie 
in 


~~ 
e 
i) 
on 
» 
Zz 
Uv 
x 
mi] 
QO 
< 
+ 
” 
® 
2 
i 
ao] 


z 
a 
x 
Be) 
Oo 
< 
* 
=z 
re) 
a 


Q 
> 
Ss 
~ 
® 
i?) 
oO 
wn 
gS 
e 
a) 
= 
.?) 
0 
8 
2 


> + aA} > 
& i) N/M 
— [2] QO) n 

lox oo 


Q 
hh 
is 
iD 
o 
z 
0 
D4 
© 
© 
a 
= 
a 
as 
=| 
3 
o 
= 
° 
@ 
< 
3 

@ 

< 


Ct 443a | NPXCLK Low Time at 1.65V 
Ct 443b | NPXCLK Low Time at 0.2 Vcc3.3v 


Ct444 | NPXCLK Fall Time from 
0.8 Vocs3.av to 9.2 Voc3.3v 
Ct 445 | NPXCLK Rise Time from 
0.2 Voc3.9v to 0.8 Voc3.av 


Ct446 | NPXCLK to NPXRESET Inactive Delay 


Ct 442a | NPXCLK High Time at 1.65V 


| ns | FR, FF; SR, SF] 3.5.1 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-8. DRAM Mode Timings: 16 MHz 


Lt1601 Access Time from RAS # Active 
Lt1602 tRAC | Access Time from RAS # Active 


Access Time from RAS # Active 
Lt1604 Access Time from CAS# Active 
Access Time from CAS# Active __ - 
Access Time from CAS # Active 
Row Addr Setup to RAS # Active 
Row Addr Setup to RAS# Active 
Row Addr Setup to RAS # Active 
| Row Addr Hold from RAS# Active 
tRAH_ | Row Addr Hold from RAS# Active 
Row Addr Hold from RAS # Active 
Col Addr Setup to CAS # Active 
tASC_ | Col Addr Setup to CAS # Active 
Col Addr Setup to CAS # Active 
Col Addr Hold from CAS # Active 
tCAH_ | Col Addr Hold from CAS # Active 
Col Addr Hold from CAS # Active 
RAS# to CAS# Delay 
tRCD | RAS# to CAS# Delay 
RAS # to CAS # Delay 
CAS# Hold Time from RAS# Active 
tCSH_ | CAS# Hold Time from RAS# Active 
CAS# Hold Time from RAS # Active 
RAS # Hold Time from CAS # Active 
RAS# Hold Time from CAS# Active 
RAS # Hold Time from CAS# Active 
RAS # Precharge to CAS # Active 
tec | RAS# Precharge to CAS # Active 
RAS # Precharge to CAS# Active 
1t1631 CAS# Precharge to RAS # Active 
1CRP_ | CAS# Precharge to RAS# Active 
CAS # Precharge to RAS# Active 


NOTE: 
*Applicable only in page mode. 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-8. DRAM Mode Timings: 16 MHz (Continued) 


ajuelunt erg] wre | note 


SF, SR {Figure 3.5.29|F2| CT 
SF, SF 
SF, SR 


tRAS S# Active Pulse Width 


tCAS 


GiG|G)/SIL)6 
Se ee ee ee ee 
DIRA/RDIA| D1 HD 
ARAB EAR EAREARE A) 
O/a2|N/oa/als 


o 


a 
at 


F/R (121g 


um 
se 


Ris 
= | = 


4 | tCP 


Read Cmd Setup to CAS # Active 
tRCS |Read Cmd Setup to CAS # Active 
Read Cmd Setup to CAS # Active 


BEBE 
_ _ Nt | =~ — | — | A] = 


tRCH 


twcs 


=| 
2/3 
o|o 
O/;9O 
313 
Q};a 
n|n 
213 
ec jc 
au |t 
6 (6 
2/9 
On) 
% | % 
818 
s |5 


Lti658 Write Data Setup to CAS # Active 
Write Data Setup to CAS # Active 
Write Data Setup to CAS # Active 
Write Data Hold from CAS # Activ 
tWDH | Write Data Hold from CAS # Activ 
Write Data Hold from CAS # Activ 
Read Parity Valid from CAS # Act. 
Read Parity Valid from CAS # Act. 
Read Parity Valid from CAS # Act. 


twDS 


2) 
mL 
ta) 


Lt1660 
Lt1661 
Lt1662 
Lt1663 
Lt1664 
Lt1665 
Lt1666 


685 
1656. 
1660 
test 
i662 
663 


Ltt655 Write Cmd Hold from CAS # Act. 
tWCH |Write Cmd Hold from CAS # Act. 
Write Cmd Hold from CAS # Act. 


tRPV 


® 
” 
mm 
ifs) 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-8. DRAM Mode Timings: 16 MHz (Continued) 


Oe ere aes 
Wit Party Setup 0 CAS# Actvel 0 |_| ns. 
Wito Party Hold from GAS@ Act. [20 | | ne. 
Wito Party Hold tom Case Act. | 20| | ne | SF, SR 
Wit Party Hold tom CAS Act. [20] | ne. 


Lt1673 CAS# Setup to RAS # Active 10 
(CBR Refresh) 

Lt1674 CAS # Setup to RAS # Active 
(CBR Refresh) 

fel 675 CAS # Setup to RAS# Active 
(CBR Refresh) 

ies CAS # Hold from RAS# Active 
(CBR Refresh) 
tCHR 


SF, SF 


Figure 3.5.31|F1 


ad 677 CAS # Hold from RAS # Active FF,FR 


(CBR Refresh) 


a 678 CAS # Hold from RAS # Active 


(CBR Refresh) 


a 679 Read Cmd Setup to RAS # Act. F1 
(CBR Refresh) 

wal 680 Read Cmd Setup to RAS # Act. SF, SF F2 
(CBR Refresh) 


Lt1681 Read Cmd Setup to RAS # Act. 
(CBR Refresh) ; 
Figure 3.5.30 
Lt1682 Read Cmd HOLD from RAS # Act. 
(CBR Refresh) 
Lt1683 Read Cmd HOLD from RAS # Act. FF ER 
(CBR Refresh) : 
Lti684 Read Cmd HOLD from RAS # Act. 
(CBR Refresh) 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-8. DRAM Mode Timings: 16 MHz (Continued) 


meal ay] Parmeter | Mn |nxunt| berating] Figure | Notes 
Lt1685 RAS # Active Pulse Width 100K F1 
(CBR Self Refresh) 
Lt1686 | tRASS | RAS# Active Pulse Width 100K F2 
(CBR Self Refresh) 
Lt1687 RAS # Active Pulse Width 
(CBR Self Refresh) 
Lt1688 CAS # Hold Time from RAS # F1 
(CBR Seif Refresh) 
Lti1689 | tCHS |CAS# Hold Tima from RAS # , 
Lt1690 CAS # Hold Time from RAS # | —70 P4 
(CBR Self Refresh) 
Lt1691 RAS # Precharge Pulse Width 
(CBR Self Retresh) 
Lt1692 RAS # Precharge Pulse Width} 170 F2 
(CBR Self Refresh) 
Lti693 RAS # Precharge Pulse Width P1 
(CBR Self Refresh) 
The Following Pin Timing Parameters Aré Independent of DRAM Modes F 1, F2, P1 fF 


a laa PERR # Delay from SYSCLK Bak SR, SF | Figure 3.5.33 a CR = Max, 
CT = Max 


ees [ THOS [RAS® DelaytomevecK | | ss[re| oF [rowessael | 
aps [Address Oslay rom svsore | [es [ns| Ss [rigwessca] |_| 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 


20 MHz Timings 
Table 3.4-9, EFt Clock Timings: 40 MHz CPU @20 MHz 


[Symbol | Parameter win | 

Povo: | ripe Sid 

[cx 10ab | EFI High Tne at 0.8Vecsav | 8 _| 

ott0sa | EFlLowTimeat tesv | 10 
ae 


Notes 


wo 
a 
= 


a@ 
on 
= 


if) 
nn 
= 


Ct 104 EFI Fall Time from ld 
0.8 Vcc3.av to 0.2 Vcc3.3v 
Ct 105 EFI Rise Time from 
0.2 Voc3.3v to 0.8 Vcc3.3v 
Table 3.4-10. General Timings: 20 MHz 


[symbot | —iParameter 


EFI Low Time at 0.2 Voca.av 


w 
on 
= 


Portia | OPURESET Minimum Pulse Width | 


Ct 114b SUS__STAT # Hold Time 
Ct115 ONCE # Minimum Pulse Width 
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3.4 Intel386T SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-11. Pi-Bue Timings: 20 MHz 


Ct 305 Min. Read Data Hold Time from PCMD # 
Inactive 


Ct 307 Maximum Write Data Valid Delay from 
PSTART # Active 

Ct 308 Min. Write Data Invalid Delay from 
PSTART # Inactive 


Ct 309 Min. Address Setup Time to PSTART # 
Active 

Ct 310 Min. Address Hold Time from PSTART # 
Active 


Ct3i1 PSTART # Pulse Width 

Ct312 Min. Delay from PSTART # Active to 
PCMD# Active 

Ct 313 Min. Delay from PRDY # Active to PCMD # 
Inactive 


Ct314 Min. Delay from PCMD # Inactive to 
PSTART # Active 


Cct315 PRDY # Hold from PCMD # Inactive 


VSymbot [Parameter 


2-292 — 


intel. Intel386™ SL SuperSet ADVANCE INFORMATION 


3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-13. Cache Bus Timings: 20 MHz 


CA Valid Delay to CD Valid =a 
COE # Pulse Width | 45 | 
ct403 | CCSH#,CCSL# ActivetoCD Valid |_| 


Ct 405 CA Valid Setup to CWE # Active 


Ct 406 CWE # Active Width 


Ct 407 CD Setup to CWE # Inactive i 


Ct404a | COE# Active to CD Valid 


Ct 404b | CD Hold from COE # Inactive 1 


Ct 408 CD Hold from CWE # Inactive 
Ct 409 CA Hold to CWE # Inactive 


Symbol] —SSCParameter [Mi 
fctaat [Caz Vaid boay NPKO) id 
[ct4ze [NPXADS#ValidDoley Sid 
[ctaza_[NEXW/A# Vaid Delay —SSS*d 
[ctaza [0016-0 Vaid Delay NX) «dP 
ct4esa|NPXROYe Soup SSSCS~«*d 
[ctaasb[NEXROYeHo ——SSCSC~*~drC CS 

m 

se 


Pre PPRFSAS | 359 | _ 
FR FrSR.sr| 380 | 
FRFe.sA.SF| 35a |_| 
Cresas [esa] 
et ese | 


Ct 426a | BUSY #, PEREQ, ERROR# Setup to NPXCLK 
phi 1 High 

Ct 426b | BUSY #, PEREQ, ERROR # Hold from 
NPXCLK phi 14 High 


CD15-0 Setup (NPX Cycle) 


rr 
rm 
Fa 
rr 
a 
Fe 
Tne 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-14. Math Coprocessor Timings: NPXCLK 40 MHz Math Coprocessor @20 MHz (Continued) 


[Symboi| Parameter_____[ Win | Max | Unit | Derating | Figure | Notes | 
ciast [NPXCLK Period id 
Ctaaza | NPXCLK High Timoat tev |e | 
Ctaaab | NPXCLK High Time at0.8 Voceay [4 
Ctaaga [NPXCLKLowTimoat .68V | 8 
Ctaaap [ NPXCLK Low Time at02 Vesey | 4 | 


0.8 Vcc3.ay to 0.2 Vccs.3v 
0.2 Voc3.3v to 0.8 Voc3.3v 


Table 3.4-15. DRAM Mode Timings: 20 MHz 


Lt1601 [Access Time fromRAS# Active | 60_| 
Lt1602_| tRAC | Access Time fromRAS# Active | 80_| 
[Access Time fromRAS# Active | 100 | 
Lt1604 [Access Time fromCas# Active | 20 | 
Lt1605_| CAC | Access Time fromCass Active | 20 _ 
Lt1606 [Access Time fromCAS# Active | 40 
L11607 [Row Addr SetuptoRAS# Active | 0 | 
Lt1608 | Row Addr SetuptoRAS# Active | 0 _| 
Lt1609 | Row Addr SetuptoRAS# Active | 0 | 
p12 

| 15 | 

| 18 

ve _ | 0. 10*| 

ve_| 0. 18"| 

10, 15% 

| 15 

| 15 

| 20 


es 
ee ce 
ee ee 
Paar _| 
Pee Fs ee 
teed 

[351 | | 


Der: 


on 
1 


Lt1613 jee Col Addr Setup to CAS # Active 
tA 


Lt1617 Col Addr Hold from CAS # Active 
Lti618 Col Addr Hold from CAS # Active 
NOTES: 


*Applicable only in page mode. 
**For F2 mode, it has been assumed that DRAM will derate its specifications, tasc, by 2 ns because CPU will only have 47 
pF on DRAM's data lines instead of 100 pF. 


c 
oh 
3 
7) 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-15. DRAM Mode Timings: 20 MHz (Continued) 


sta nc rear ney [ff 
tRCD 


RAS# 10 CAS# Delay [20 [ne | SF SF 
IRAS# 10 CAS# Delay ——~[40| | ne | 
[CAS Hold Time from RAS Actve| 60 | | ns 
creo [rtm | 
IRAS# Hold Time trom CAS# Active] 20 | ne 


Lti626 
Lt1627 RAS # Hold Time from CAS# Active 


Lt1628 RAS # Precharge to CAS# Active 
tRPC 


BY) 
> 
no 
+ 
a 3 
o 
Qa 
= 
3 
@ 
3 
3 
oO 
> 
wo 
* 
j 
® 
es) 
“Tl 
o 
D 


Lti629 
Lt1630 


Lt1633 
RAS Active Pulse Width 


Lt1636 RAS # Active Pulse Width 
Lt1637 
Ltt63 
Lt1639 

Lt1640 

Lt1641 

Lt1642 


Lt1643 CAS # Precharge Putse Width 


Lt1644 |tCP 


CAS # Precharge Pulse Width 
Lt1645 CAS # Precharge Pulse Width 
Read Cmd Setup to CAS # Active 


Lt1646 
Lt1648 


Lt1649 


g 


Lt1651 


se Pe 
= —_ 
fe) 
a 
to) ~“ 
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3.4 Intel386™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Table 3.4-15. DRAM Mode Timings: 20 MHz (Continued) 


Lt1652 
Lt1653 | twos e 
Lti654 
Lt1655 
Lt1656 
Lt1657 
Lt1658 
Lt1659 
Lt1660 
Lt1661 
Lt1662 


tWCH 


tWwDS 


= 
o 
s) 
LF} 
) 
~ 
2 
Cc 
no] 
- 
° 
oO 
> 
o 
%* 
> 
3. 
3 


Write Data Setup to CAS # Active 
Write Data Hold from CAS # Activ 
Write Data Hold from CAS # Activ 
Write Data Hold from CAS # Activ 
Read Parity Valid from CAS # Act. 
Read Parity Valid from CAS # Act. 
Read Parity Valid from CAS # Act. 


tWDH 


-> 


tRPV 


> 


tWPS |Write Parity Setup to CAS # Active 


Write Parity Setup to CAS # Active 


Lt1671 
Lt1672 
Lt1673 


Lti674 | tCSR 
Lti675 
Lti676 
Lt1677 | tCHR 


Lti678 


EIS(S/S/S/S/5/5 
GISISIS/S/SiFls 
SClolal/Nilalal|aAjo 
SSTSSTSo aS las aS See z SE 
De lPalFalFalPal/Pale/e/® ® 
D D D D D D Ulu; U Uv 
®oLl|o Lio Lio Mo M1o |] |w | ~ 
s>oj/>ol (Sols QO/S3Q0/e2Q0l2/3/2 a. 
P@alg@ajs@als@eiee GE I< I< |< z 
S/S a(S a(S 0/52 IS °C /Z/z\z OQ 
~“O!i~ 9 I~ 9G I~oir~sagiraleleig2 Q 
3 3 3 4 D p|ejaja E 
DY Di Di bY! S| BIFITIF ae 
> > > ” 7) n 3 ro) 
o| @] wl a! af a/3 13 O 
*| */ #/ s| 31] slololo > 
> > > a ° a |2|> | os) 
o o 5 = = 11M) * 
fx faa Pa < < a le] | & 
FS S 3 id a Po ae = 
2/2/38 Ps 
ead ae © ® 1016 
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3.4 Intel386T™ SL CPU (Low-Voltage) Timing Specifications (Continued) 
Tabie 3.4-15. DRAM Mode Timings: 20 MHz (Continued) 


Read Cmd Setup to RAS# Act. 
(CBR Refresh) 


Read Cmd Setup to RAS # Act. 

(CBR Refresh) 

Lt1682 Read Cmd HOLD from RAS # Act. 
(CBR Refresh) 


Read Cmd HOLD from RAS # Act. 
(CBR Refresh) 


Read Cmd HOLD from RAS # Act. 
(CBR Refresh) 


Lt1685 RAS # Active Pulse Width 
(CBR Self Refresh) 

Lt1686 | tRASS }RAS# Active Pulse Width Figure 3.5.30 
(CBR Self Refresh) _ 

Lt1687 RAS # Active Pulse Width 
(CBR Self Refresh) 

Lt1688 CAS # Hold Time from RAS # F1 
(CBR Self Refresh) 

Lt1689 | tCHS |CAS# Hold Time from RAS # F2 
(CBR Self Refresh) 

Lt1690 ' |\CAS# Hold Time from RAS # —70 P1 
(CBR Self Refresh) 

Lti691 RAS # Precharge Pulse Width F1 
(CBR Self Refresh) 

Lt1692 RAS # Precharge Pulse Width 170 F2 
(CBR Self Refresh) 

Lt1693 RAS # Precharge Pulse Width 
(CBR Self Refresh) 

The Following Pin Timing Parameters are Independent of DRAM Modes F1, F2, P1 


Lti694 PERR # Delay from SYSCLK Figure 3.5.33 — Max, 
Sc — 


[x1605 | AOS [RAS# Dotay vom SvSCUK | | 88 [ne | SF _[Pgwoamaa 
Sas ete ere esol ele 
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3.5 Intel386T™ SL CPU (Low-Voltage) Timing Diagrams 


80% of Voc sy 
1.65V 


20% of Vecs. sy 


80% of Vocs sy 
NPXCLK 1.65V 


20% of Vers ay 


ISACLK2 


SYSCLK 


Veesy ~ 0.8¥ 


240814-G6 


Figure 3.5.2. Clocks 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 


NPXCLK 


CA2 


NPXW/R# 


NPXADS# 


LLLLLLLLLLLLLLLLLLL LLL LALLA A hh hod. ILLLLLLLLLLLEL 


' ' 
' ' 
‘ ' 
NPXRDY# t ' 
' ' 
‘ ‘ 
' 
' ' 


240814-G7 


NPXCLK 


CA2 


NPXW/R# 


NPXADS# 


C015~-CDO 


1 
| Ctgasp 


NPXRDY# 


240814-G8 


Figure 3.5.4. CPU Write te MCP 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 


157 OPERAND 


NPXCLK 
NPXADS# 


NPXRDY#* 


‘ 

1 

i i] 1 
i] 1 
i] i 

' woTe 1! NOTE 2! ! ’ ‘ wote 3' note 1! ui 

240814-G9 


NOTES: 

1. Instruction dependent. 

2. BUSY #, PEREQ and ERROR # are asynchronous inputs to the CPU. Instruction dependent as to when it is asserted. 
3. Additional operated transfers. 

4. Memory read (operand) cycles not shown. 


Figure 3.5.5. MCP BUSY #, PEREQ and ERROR # Timings 


INTERNAL 
CLK2 


CPUCLK 


KK write DY <i> 


Figure 3.5.6. Cache Read/Write Hit Cycles 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 


voacs# ars 
FLSHOCS# VALID 2 
PW/R#, PM /1O# : 


note t note 1 note 1 
$A(16:1) 


1a(23:17) 
SAC, SBHE# 


sao: GD GED EZ 


PSTART@ 


Ctsy5 


OOCCCCCON 
Ctzo5 


$0( 15:0) 


$b(15:0) 


NOTE: 
Address tines can change at these points. 


Figure 3.5.7. Pil-Bus Timings 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 


TRISTATEO 


Fant 
~ 
é 
~~ 
< 
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Figure 3.5.8. Pi-Bus Slave Controller Generated Timings 


2-302 


intel. - Intel386™ SL SuperSet ADVANCE INFORMATION 
3.5 Intel386T™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 


SA(16:15), 
LA(23:17) 


ROMCSO*#, 
ROMCS 1 # 


LA(23:17) ANS 


VGACS# 


ISACLK2 
(16 MHz) 


BALE 


ROMCSO, 1# 
SMRAMCS# 


240814-H5 


Figure 3.5.11. ROMCSO, ROMCS1, SMRAMCS # Propagation Delays 
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3.5 Intel386T™™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 


; Ts i Te, i : ; : : Ti : Te ‘ 


taasi7) | CLL LLL LLL 


SA(19:t] 


SAO,SBHE@ ' 
1 
1Ctos, 
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a t | 
1 A d 
; 1 Case Ctasg | 


wemcsis# “///////¥g 
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J ' t ' 1 ' t 
’ t ' ’ ear, 1 iStza4 1 ‘ ’ ( ‘ 


WO ——KZEZZZZZZEE 


CALLE. 


’ ' ' ‘ ' Cts1 ‘Stayz i , : ; : ' 
womor WL LRU 


’ 4 ’ ' 1 ' 1 ' yas 


+ 1 1 


1 1 
‘ : ; 

so[7:0] ' ‘ 1 

(rea) | : 

so[7:0] | ; 
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' 
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‘ 
1 
1 
4 
4 
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Figure 3.5.12. ISA Bus 8-Bit Memory Read/Write Standard ISA Bus Cycle (6 SYSCLKs) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 


Ts \ t Ti Ts ; 


; ’ 
' 1 ' 1 Ctog2 Ctra ; : : ; 


WW xxxxq&qugEQEEZE 


y, 
} 
1 


MEMCS16# 


ZEROWS# 


IOCHRDY 


$0[7:0]} 
(READ) 


OWED. 


1 
iCto4g 


$0[7:0] 
(WRITE) ; 


Figure 3.5.13. ISA Bus 8-Bit Memory Read/Write with ZEROWS# Asserted (4 SYSCLKs) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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1 

' 
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1 
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ucucsies WZ ALLELE. 
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‘ 


: : Cto51!Ctag2 ' 


LLL LLL 
: A see, 
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Figure 3.5.14. ISA Bus 8-Bit Memory Read/Write w/IOCHRDY De-Asserted (Added Wait States) 
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3.5 Intel366™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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\Ctaog : 1 1 ' ‘ 
1 , 
1 
i 
1 


SA[ 19:1] 


t 
' 
' 
1 
‘ 
i] 
a 


v i} 
' 

‘ t 
' ’ 
1 ' 


‘ Ctyaot ‘ ' 
Liiddigilg ' ' MALL LLL LLi tLe 
; ' ' : iCtog, ‘ i i : : 


KML LLL LLL LL | OLLI ddd itb 


' 

t t t ' 

' ' ' ' t ' 1 Ctasy Ctys2 ' ' ’ 
' , 1 t , 1’ ' ' 


LLL LLL LLL Ma LLLeiittlllltftlll 
: : ' ' : i : ‘ Ctoas : 


CLL LLL LLL EE 


t 


' 
' 
1 
1 
a 


240814-H9 


Figure 3.5.15. ISA Bus 8-Bit |/O Read/Write Standard ISA Bus Cycles (6 SYSCLKs) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.16. ISA Bus 8-Bit I/O Read/Write with ZEROWS# Asserted (4 SYSCLKs) 
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3.5 Intel386G™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.17. ISA Bus 8-Bit |/O Read/Write with IOCHRDY De-Asserted (Added Wait States) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.18. ISA Bus 16-Bit Memory Read/Write Standard ISA Bus Cycles (3 SYSCLKs) 


2-310 


intel. Intel386™ SL SuperSet ADVANCE INFORMATION 


3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.19. ISA Bus 16-Bit Memory Read/Write with ZEROWS# Asserted (2 SYSCLKs) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.20. ISA Bus 16-Bit Memory Read/Write w/IOCHRDY De-Asserted (Added Wait States) 
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3.5 Intel386T™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.21. ISA Bus 16-Bit {/O Read/Write Standard iSA Bus Cycles (3 SYSCLKs) 
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3.5 Intel386T™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 


\ Ta ‘ To ' Te, ‘ Tes t Tey ‘ Te ; Ti : Ts 
ISACLKZ | | | | | | l j } j | J | | | | j | l | | j l j | J l j 1 I l j | 
’ 4 l ' ' 1 4 ' ’ 1 ' ' 
t ' ’ 1 ' , ' 
1 ' ! 1 1 1 ! 


' ' ' ‘ 


' 
SYSCLK 1 


Sa(19:1] ' 


SAQ, SBHE* 


totes 
VATE 


' 
f) 
t 


Clegg! 


locs16# VILLE 


' 
t 
‘ 
' 
f 
t 


. ' 
1 
, 4 » 1 
T 
ZEROWS# | ' ' ' 'Ctosa 
4 ‘ Snanal t 


1 
, 
i 
‘i 
t ' a 
'Closta Stas2 1 Ct yt , i ‘ 
‘ 1 = 1 


lochRoy SIN WLLL, ESSN 


1 F t 
' ' 1 ; cag, ' 
' ' 


5 CXL LLIB LL LAL ems 


$D(15:0] t 
(WRITE) j 


240814-I6 


Figure 3.5.22. ISA Bus 16-Bit I/O Read/Write with IOCHRDY De-Asserted (Added Wait States) 
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Figure 3.5.23. ISA Bus Interrupt Acknowledge Bus Cycle 


2-315 


intel. Intel386™ SL SuperSet ADVANCE INFORMATION 


3.5 Intel386T™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.24. ISA Bus Controller DMA Cycles 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.24a. ISA Bus HALT Cycles 
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Figure 3.5.25. ISA Bus Controller Refresh Cycle 


2-318 


intel ° Intel386T™ SL SuperSet ADVANCE INFORMATION 


3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.26. ISA Bus External Master 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.27. ISA Bus External Bus Master to Off-Board !/O Ports (No Byte Swapping) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.28b. ISA Bus Externa! Bus Master Accesses to On-Board Memory 
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3.5 Intel386™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.30. DRAM Self-Refresh Timings 
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3.5 Intel386T™ SL CPU (Low-Voltage) Timing Diagrams (Continued) 
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Figure 3.5.31. CAS # before RAS # Refresh Timings 
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Figure 3.5.32. DMA/Master Timings (Address and RAS # Delay from SYSCLK) 
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Figure 3.5.33. DMA/Master Timings (PERR # Delay from SYSCLK) 
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3.6 Power Sequencing Specifications 


Since the low-voltage CPU is powered by two differ- given as guidelines for system designers to follow 
ent supply voltages, 5.0V and 3.3V, proper sequenc- when designing power supply circuitry. Waveforms 
ing of ramping up and down the voltage signals is that indicate all of the timing specifications are 
necessary to ensure functional reliability of the chip. shown in Figures 3.6.1, 3.6.2 and 3.6.3. 


In Table 3.6-1, power sequencing parameters are 


3.6.1 A.C. SPECIFICATIONS 
Table 3.6-1. Power Sequencing Timing Specifications 


ve a | eee ee 


PWRGOOD Turn on Delay from 
3.0V of Vec3.3v AND 4.5V of 
Vocsyv when Both Vocs are 
Ramping Up 

PWRGOOD Inactive Setup Time 
to 3.0V of Voc3.3y AND 4.5V 

of Vocsy when Both Voce are 
Removed 


t7 PWRGOOD Hold from 
SUS__STAT # Active 
CPURESET Active Pulse and 
RESETDRV Active Pulse 
CPURESET Active Hold from 
PWRGOOD Active 
EFI & ISACLK2 Stable from 
3.0V of Voc3,3v AND 4.5V of 
Vocsv 

10a EFI & ISACLK2 Stable Hold 
from SUS__STAT# Active 


NOTES: 

1. If a system initialization via RESETDORV (e.g., IDE HD park) is required during Power Down, 10 ms is recommended for 
this specification. 

4. EFi & ISACLK2 must hold stable untii CPU enters into Suspend Refresh Mode (either RTC or Self Refresh). 
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3.6 Power Sequencing Specifications (Continued) 


Tabie 3.6-1. Power Sequencing Timing Specifications (Continued) 


Vecsy Ramp to 4.5V from 
Inactive SUS__STAT # 
Voc3.3v Ramp to 3.0V from 
Inactive SUS__STAT # 
Voc3.3v Turn ON Delay from 
Inactive SUS__STAT # 


Vocsy Turn ON Delay from 
Inactive SUS__STAT # 
Voc3.3v Turn OFF Delay from 
Active SUS__STAT # 

Vcec3.3v Turn OFF Delay from 
Active SUS__STAT # 


Vcoc3.3v = 3V Lag from 
Vecsv = 4.5V 
CPU 5V, SLIO 5V Power 
Ramping Delay from 3.0V to 5V 
CPU 5V, SLIO 5V Power 
Drooping in Delay from 5V to 3.0V 
CPURESET Active Delay from 125 
SUS__STAT # Inactive 
10 


CPURESET Pulse Width Resume 
from 5V or 3.3V Suspend 
RESETDRV Delay from 
CPURESET 

EFI & ISACLK2 Stable before 
PWRGOOD Active 

EFi & ISACLK2 Stable before 
CPURESET Active 


NOTES: 

2. All 5V signals should not exceed 0.3V above voltage of Vcc 5V pins when the system is entering 3.3V suspend (Vccsyv 
pins are drooping down from 5.0V to 3.3V) or when the system is in 3.3V Suspend mode (3.0V < Vocsy pins < 3.6) or 
when the system is exiting 3.3V-suspend. (Vccsy pins are ramping up from 3.3V to 5.0V.} 

3. During 3.3V Suspend, all input signals except CPURESET, REFREQ, PWRGOOD, EFI, ISACLK2 and SUS__STAT# are 
disabled by the CPU and all outputs except DRAM suspend control signats are held high, held low, or tristated. 
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3.6 Power Sequencing Specifications (Continued) 


3.6.2 TIMING DIAGRAMS 
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Figure 3.6.1. Power Up/Down Sequence 


2-327 


intel. Intel386™ SL SuperSet ADVANGE INFORMATION 


3.6 Power Sequencing Specifications (Continued) 
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Figure 3.6.2. Suspend/Resume Sequence for 3.3V Suspend/Resume System 
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Figure 3.6.3. Suspend/Resume Sequence for 5V Suspend/Resume System 
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3.7 Capacitive Derating Information 


In the A.C. timing tables presented in Section 3.4, all 
max and min timings are tested at a load of 50 pF. 
All max timings are specified at the maximum load 
condition for the pin and all min timings are specified 
for the minimum load conditions for the pin. 


If the load on a pin falls within the range of the min 
and max capacitance specified, no derating calcula- 
tions need to be done for synchronous timings. If a 
lighter or heavier capacitive load is connected to any 
pin, signal delay will change. To allow the system 
designer to account for such loading differences in a 
system, a family of capacitive derating curves are 
provided in this section. 


The derating curves are divided into four groups— 
Fast rise, fast fall, slow rise and slow fall curves. 
Each group has one curve for the buffer type associ- 
ated with the pin corresponding to a signal. Depend- 
ing upon the parameter for which the timing is being 
specified, curves of different groups should be used 
to derate the specification. The group to be used is 
given in the column “Derating” associated with each 
specification. The nomenclature used in this column 
is as follows: FR = Fast Rise, SR = Siow Rise, FF 
= Fast Fall, SF = Slow Fall. The curve correspond- 
ing to the signal in question may be found from the 
“Derating curve” column of the pin assignment table 
in Section 3.1. 


In the case of output timing specifications, two group 
notations appear in the ‘‘Derating” column. The first 
of these corresponds to the reference signal and the 
second corresponds to the target signal. 


When a specification is made about a bus or the 
specification is valid for both rise and fall times, only 
the type of derating is specified. For instance, F = 
Fast curve, S = Slow curve. Either the rise or the 
fall time derating may be used. To make a conserva- 
tion calculation, use the smailer derating value 
among rise and fall for fast curves and the larger 
derating value for the slow curves. 


When a specification has both a min and a max time, 
the derating curves for the min and the max times 
are separated by a semi-colon. 


\f loading conditions are not specified in the notes 
column, the timing parameter is specified for the 
worst case loading possible. 


The rationale in the assignment of derating curves to 
specifications is as follows. 


1. For synchronous (Clock related) specifications, all 
maximum timings are derated from slow curves. 
This is the worst case situation. 


2. For synchronous (Clock related) specifications, all 
minimum timings are derated from fast curves. 
The reasoning here is that fast parts cause the 
worst case for minimum timings since the signal 
transition occurs earlier than for slow parts. Since 
these fast parts have fast buffers, the fast derat- 
ing curves are used. 


3. For output to output timings, the derating curve to 
be chosen depends on a combination of internal 
delays and buffer delays in fast and slow parts. 
From an analysis of the worst case situation, ap- 
propriate curves are selected for the system de- 
signer. 


To use the derating curves, follow the procedure 
outlined here. 


1. From the “Derating’ column of A.C. timing table 
in Section 3.4, find the group of curves that must 
be used for a particular specification. 


2. From the Pin assignment chart in Section 3.1, find 
the letter corresponding to the signal(s) under 
consideration from the column ‘‘Derating Curve’. 


3. In this section, find the derating curve of the cor- 
rect group and letter. 


4. Calculate the capacitive loading on the signal(s) 
under consideration. 


5. Find this load point on the capacitive load axis of 
the derating curve. 


6. Project a vertical line to the derating curve from 
the load point and draw a horizontal line and from 
the point the vertical line intersects the curve. 


7. Estimate the amount of time from the Nominal 
point to the point where the horizontal line meets 
the delay axis. This is the derating value for the 
signal under consideration. 


8. if the point where the horizontal meets the delay 
axis is above the nominal value, then 


{f the signal under consideration is the reference 
signal {in output to output timings) the derating 
value should be subtracted from the timing spec- 
ification. 

If the signal under consideration is the target sig- 
nal (in all timings) the derating value should be 
added to the timing specification. 


9. If the point where the horizontal meets the delay 
axis is below the nominal value, then 


If the signa! under consideration is the reference 
signal (in output to output timings) the derating 
value should be added to the timing specification. 


If the signal under consideration is the target sig- 
nal (in ail timings) the derating value should be 
subtracted from the timing specification. 
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In some output to output specifications, the loads 
are not at the nominal points for the curves speci- 
fied. The loads at which the specifications are made 
are indicated in the notes column. The same proce- 
dure as above may be used for derating except that 
a nominal point corresponding to the load specified 
must first be found on the curve specified. 
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Intel386™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode—5V Signals (Continued) 
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Figure 3.7.4a 
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Intel386™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode—5V Signals (Continued) 
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Figure 3.7.5a 
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Intel386T™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode—3.3V Signals 
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Intel386™ SL CPU Maximum Derating Curves 
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Intel386T™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode—3.3V Signals (Continued) 
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Intel386T™ SL CPU Maximum Derating Curves 
in FlexibleVoltage Mode—3.3V Signals (Continued) 
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Figure 3.7.17a 
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Falling 
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Figure 3.7.19b 
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Intel386™ SL CPU Minimum Derating Curves 
in FlexibleVoltage Mode—3.3V Signals (Continued) 
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4.0 82360SL 1/0 


4.1 Pin Assignments and Signal 
Characteristics 


Section 4.1 provides information for the 82360SL 
1/O pin assignment with respect to the signal 


ADVANCE INFORMATION 


mnemonics. In addition to the package pin out dia- 
grams, two tables are provided for easy location of 
signals. The table lists the B2360SL package device 
pinouts in the 196 lead JEDEC Plastic Quad Flat 
Package (PQFP). The table also includes additional 
information for the signals and associated pin num- 
bers. A brief explanation of each column of the table 
is given in Table 4.1-1. 


Table 4.1-1. Description of the Columns of Tables 4.1-2 


PQFP 


Plastic Quad Flat Package. 


Term column.(2) 


pins only. 


Tri - Tristated 
Actv 
0 - held low 

1 - held high 

Hold - held at last state 


board. 
Tri - Floats 
Actv. - Active 
0 - held low 
1 - held high 


Hold -held at last state 


associated with the pin. 


Derating 
Curve 


NOTE: 


This column lists the pin numbers of the Intel886 SL CPU and the 82360SL ina 


Signal Name This column fists the signal name associated with the package pins. 
Indicates whether the pin is an Input (I), an Output (O) or an Input-Output (IO). 


Specifies the internal terminator on the pin. This could be an internal pull-up or pull- 
down resistor value or a hold circuit. Pull-up (PU) or Pull-down (PD) is indicated in the 


Specifies the drive current Io, (Current Output Logic Low) and IoH (Current Output 
Logic High) in miili-Amperes (mA) for output (O), and bi-directional (10), pins. 


This column lists the maximum specified capacitive load which the buffer can directly 
drive in pico-Farads (pF) for each signal. This is specified for output and input-output 


This column specifies the state of the pin during a suspend operation. !nput signals 
have the representation Tri. This indicates that the input is internally isolated and that 
the internal termination on the pin is tri-stated or disabled. The additional output 
buffer abbreviations are explained below. 


- Active (Active input signals must be held at valid logic levels) 


This column specifies the state of the pin when the ONCE # (On Circuit Emulator) pin 
is asserted, allowing in-circuit testing while the device is still populated on the logic 


This column specifies which derating curve(’) is used for each output buffer 


1. For more information on derating curves and how to use them, see Section 4.6 (Capacitive Derating Information). 
2. Typical resistor values are given as guidelines only. Not tested. 
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82360SL 


(TOP VIEW COMPONENT 
MARKING FACE UP) 


Vsg20—+ PIN 49 


Figure 4.1.1. Pin Assignments for the 82360SL in a 196-Lead Plastic Quad Flat Package 


2-346 


intel ‘: Intel386™ SL SuperSet ADVANCE INFORMATION 


Table 4.1-2. 82360SL Pin Characteristics 


eee Drive Load 


lot: 'oH | Min, Max 


B 
BALE B 
B 


Signal Name Term 


Derating 
Curve 


189) 
~l 


4 
=. 


Tri 
Tri Tri 
Tri 


4 
= 


> 
[97 


BATTDEAD# B188 
BATTLOW# 


> 
o 
< 
als 


60K PU 


OS 
ro; 2 
ene 
aed 
a | 
BATTWARN# | Bte9 || 
ceo4ezcs# | B57 | O | 
comacts# | 8117 | 1 | 60KPU 
comapcp# | Bio9 | 1 | 60KPU 
eae 
| Oo | 
ple 
mal 
eda! 
Ot 
Ee! 
hae 
Pome 


4 
= 


~,/ aga. ls 


5 . eo 


= 
. P= § 


+ 
=a 
=. 


COMADSR # 60K PU 


COMADTR# 
60K PU Actv(@) Tri 
Tri 


COMARI # Bi18 


a/o 
a./a 


COMATXD B111 


COMBDCD # B120 


4 
3 


[8 
7 . | a. 


60K PU 


ss | 


= 


COMBDTR # B127 


37 

97 

57 
COMBRI# 
COMBRTS# 
COMBRXD 
COMBTXD | B122_ | 
CPURESET 


B66 


as 
= 


60K PU 


. » | ls 
it] 
~“ 


_ 
nN 
N 


4 
= 


=a ° 
Qg 
~ 


20K PD 


+ 
=. 


fe) 
= 


QO 
x 
it) 
oO 
D 
@ 


DACKO # 
DACK1 # 
DACK2# 
DACK3 # 
DACK5 # 
DACKE6 # 
DACK?7 # 


iu 
~ 
ice) 


B 


££ 
ph 


_ 
i) 


12,2 
12,2 


4 
= 
4 
= 
. 
~s 


jee] 
[oe] 
N 
4 
= 


ie] 


89 Tri 


i 
Tri 


NOTE: 
1. These pins can be programmed to remain isolated during suspend. 
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Signal Name 


DMA8/16# Bt36 


Table 4.1-2. 82360SL Pin Characteristics (Continued) 
Term Drive Load 
loc: lon | Min, Max 
eee 


Derating 
Curve 
| 20,50 _| B-7 
Raz Ss aes 


RQ 


12,2 


N 
rc) 
rN 
Uv 
0 


a 
a 
ee 
uocsoe | aia | 0 
Tuocsts | aie | 0 
HOENH® | e160 | 0 
rHoene | ste | 0 
ry 
ce 
Tmuxo | aim | 1 
irae | aie | 
rina | e100 | 0 
Hocunoy | 886 | 1000 | 
focsis# | ewse | 1 
fore | en | 0 
40 | 10 
i 
fiaae ics 
rae ae 
pros | pees 
pros ial 
ra 


A1 
40 
54 
51 
4. 


B 
B 
B 
B 


8 
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Derating 
Curve 
Tri 


Table 4.1-2. 82360SL Pin Characteristics (Continued) 


Drive Load 
lots lon | Min, Max 


Signal Name PQFP Pin # Te 


3 


Type 
IRQS # B170 


B100 


20K PD 
10K PU 
10K PU 
10K PU 


4 
= 


IRQ10 
IRQ11 


iv] 
~~ 
fo) 


Tri 


185) 
~“ 
[os] 


SIN 
al, a 


IRQ14 
IRQ15 
KBDA20 
KBOCLK 


10K PU 
10K PU 
60K PU 
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“I 
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w 
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Tri Tri B-1 
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© 
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ik 
NM [NM 
=~ |o 
rf 
o|;~ 
o|;o 
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Tri 
LA23 
LPTACK# 
LPTAFD# 
LPTBUSY 
LPTDO 

LPTD1 

LPTD2 

LPTD3 

LPTD4 

LPTD5 

LPTD6 

LPTD7 
LPTDIR 
LPTERROR # 
LPTINIT # 
LPTPE 
LPTSLCT 
LPTSLCTIN # 
LPTSTROBE # 


pays. 

oe eee eee 
Q 

—_ 


4 
im J 


B144 OOD M | 4.7K PU 12 20, 100 Tri T 


=, 
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a,/a 
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le =. . 
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B162 
B164 
B146 


) 
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= 
= 


= ~pa | apo | oS. fe 


= 


20, 100 T 


= 
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4.7K PU 12 Tri 
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: 
A 
vu 
Cc 
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{s : 
a: | = | 


= 


OOD | 4.7K PU 12 


20K PD 


+ 
-_ 


fe Se ee = Se 2 a le . 


B152 Tri 
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0 oD) 
0 OD) 


B157 
B143 


4.7K PU 12 
4.7K PU 12 


p 
=. 


= 


Tri Tri 


NOTE: 
1. These outputs become CMOS drivers when bit 7 of the FPP__CNTL register is set. 
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Table 4.1-2. 82360SL Pin Characteristics (Continued) 


Drive Load 


# 
ihe low ton | Min, Max 


Signal Name Type Term 
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Table 4.1-2. 82360SL Pin Characteristics (Continued) 


Drive Load 
B17 | 24,4 | 50,240 | 


Curve 
| Bi 


Signal Name 


SA16 | Bi 4,4 | 50,240 | Ti | Ti | Bt 


12) 


if] 
~~ 


D 
SMEMR #/LOMEM # 
SMEMW # 


SMOUTO 
SMOUT1 
SMOUT2 


SRBTN# 
STPCLK # 
SUS__STAT # 
SYSCLK 


2) 


x 4/4 alnlala 
z zj/zi/<e/zc 
to 27};O;/O/O 
Q Pic{|cic . 
a <(/a/aja 
aA O/a; lo 
ny a) 
* 


TIM2OUT2 
D 

XDEN # 

XDIR 


~] 


+ 
| 
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“ 


ls 
- | a. § 


Tr 
Power Pins 

Voc : B001, BO18, B034, BO50, BO67, BOBS, BOSS, B116, B132, B148, B165, B18 

Vss :B016, 8092, B049, BO65, B031, 8096, B114, 8130, Bi47, B163, B179, 8196 
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4.2 Signal Descriptions 


82360SL ISA Peripheral |/O 
The following table provides a brief description of the signals of the 82360SL I/O. Signal names which end 
with the character “#” indicate that the corresponding signal is low true when active. 


| Symbot | Name and Function 


A20GATE A20 Gate (direct to CPU): This active HIGH output signal allows the Intel386™ SL CPU 
to pass A20 on the system address bus. When this signal is LOW, A20 is masked to allow 
emulation of an 8086. 


AEN Address ENabled (ISA-bus signal): This active HIGH output indicates a DMA access or 
refresh. The 82360SL drives this signal high to signify a valid DMA address. It is used by 
bus slaves to decode I/O ports. All ports must be decoded for AEN low. There are no 
DMA cycles to addressed !/O ports. 


BALE Buffered Address Latch Enable (ISA-bus signal): This active HIGH input to the 
82360SL is driven by the Intel386™ SL CPU during standard ISA bus cycles. During ISA 
bus memory and I/O cycles BALE is used to indicate valid addresses at the start of a bus 


cycle. SA[19:0} are valid on the falling edge and LA[23:17] are valid while BALE is high. 
BALE is is also driven high by the !ntel386T SL CPU and remains high during DMA, 
REFRESH and Master cycles. 


BATTDEAD # BATTery DEAD: This signal acts as a reset to the state machines connected to 
RTCVCC. This signal must be connected to an RC combination which will allow it to meet 
the AC specification It 250. 


BATTLOW # BATTery LOW: This active LOW input indicates that the battery power is low. 
BATTLOW # is typically driven by a D.C. to D.C. power converter associated with the 
battery power supply. A thermal power monitor indicates that the main battery power is 


dropping below the adequate charge level to sustain operation. If this signa! is asserted 
LOW a SMI request will be generated. The feature is enabled via S/W control. The signal 
will also prevent a resume operation if asserted LOW. 


BATTWARN# BATTery WARNing: This active LOW input indicates the battery has minimai charge left 
(eg. one half an hour of full power use remaining). It is used to generate a battery low 
warning tone. 


C8042CS # Keyboard controller Chip Select: This active LOW output is driven when there is an |/O 
read or write to the Keyboard Controlier Ports 60 or 64 hex. 


OM(A,B)CTS# } Clear To Send: This active LOW input indicates to the Serial Port Controller for COMA or 
COMB that a serial device is clear to accept data. This signal is typically used for a 
modem control function. A change in the state of this signal generates a modem status 


interrupt. The modem or data set asserts this signal when it is ready to accept data for 
transmission. ‘ 


Cc , 
COM(A,8)DCD # |} Data Carrier Detect: This active LOW input indicates that the Serial Port Controller 
COMA or COMB has detected a data carrier from the data set of a serial device. Typically 
this signal is from a modem. 
COM(A,B)DSR# | Data Set Ready: This active LOW input signai is used by the modem or data set to 
indicate that the modem or data set is ready to establish the communication link and 


transfer data with the Serial Port Controller. 


COM(A,B)DTR# | Data Terminal Ready: This active LOW output signal informs the modem or data set that 
the Serial Port Controller is ready to communicate. 


COM(A,B)RXD Serial data Receive: This input signal is used to receive serial data. Each character can 
consist of from five to eight bits of data with one start bit and one, one and a half or two 
stop bits. The least significant bit is received first. 


2-352 


intel. Intel386™ SL SuperSet ADVANCE INFORMATION 


82360SL ISA Peripheral I/O Signal Descriptions (Continued) 


| Symbol Name and Function 


COM(A,B)RI # Ring indicator: This active LOW input signal is used for a modem control function. A 
change in the state (either from high to iow or from low to high) of this signal generates a 
modem status interrupt. The modem or data set asserts this signal to indicate that it has 
detected a telephone ring. This wil! cause the 82360SL to wake the tntel386™ SL CPU 
from a suspended state if modem ring is enabled as a wake-up event. 


COM(A,B)RTS# | Request To Send: This active LOW output signal informs the modem or data set that the 
Serial Port Controller is ready to send data. 


COM(A,B)TXD Serial data transmission: This output signal is used to transmit data serially between the 


Serial Port Controller and serial device. Each character can consist of five to eight bits of 
data with one start bit and either one, one and a half, or two stop bits. The least 
significant bit is transmitted first. The control of the format of a character is defined under 
S/W control via the Line Control Register. Please consult the Intel386™ SL 

Microprocessor SuperSet Programmer’s Reference Manual for additional information. 

COMX1,COMX2 

CPURESET 

CX1,CX2 
It is used for the ISA bus signal OSC signal and is internally divided by 12 to clock the 
timer counters. The oscillator input may be directly driven from an external source. 

DACK[7:5], DMA ACKnowledge channel n (ISA bus signal): The 82360SL DMA controller drives 

[3:0] # the respective DMA acknowledge signal low after a device has requested DMA service. 


Information regarding the functional timing specifications of transmitted and recieved 
serial data may be found in sections 6 and 7 (A.C. timing specifications and timing 
diagrams). 


Crystal oscillator input and output pins: The crystal attached to these signals should 
be tuned to 1.8432 Mhz. The on-chip oscillator uses an external crystal and tank circuit to 
generate an internal clock. This clock is used to generate the various baud rates for the 

serial ports. Optionally an external oscillator may be connected to the COMX1 input. 


CPU RESET: This active HIGH output is connected directly to the Intel386™ SL CPU to 
provide a reset of the Intel386™ CPU core. CPURESET always occurs during a 
PWRGOOD reset. CPURESET may also be generated by RC # from a keyboard 
controller, Fast Reset from |/O Port 92 or other programmable Reset, or a resume from 
suspend. 


Crystal oscillator input and output pins: The crystal should be tuned to 14.31818 Mhz. 


The corresponding output signal indicates that the DMA channel transfer may begin. 

DMA8/16# DMA 8-bit or 16-bit cycle: This output signal is directly connected to the Intel386™ SL 
CPU. When the signal is HIGH it indicates that the current DMA cycle is 8-bit. When this 
signal is low it indicates that the DMA cycle is using a 16-bit channel. 


DRQI?:5], 
[3:0] 


DMA ReQuest channel n (ISA bus signal): These input signals are used to request 
DMA service from devices residing on the ISA bus. An ISA bus device drives this signal to 
request service from the appropriate DMA channel by asserting this signal high. 


ERROR # MCP ERROR: This signal is an active LOW input to the 82360SL. The math coprocessor 
error signal generates a IRQ13 through the 82360SL. 

EXTSMI # EXTernal System Management interrupt request: This active low input will generate a 
SMI request if the function is enabled. 

EXTRTCAS EXTernal RTC Address Strobe: This output signal is active HIGH when there is a write 
access to the RTC !/O address port and when an external RTC is selected. 

EXTRTCDS EXTernal RTC read Data Strobe: This output signal is active LOW when there is a read 
access to an external RTC I/O data port and when an external RTC is selected. 


EXTRTCRW # EXTernal RTC (Real Time Clock) Read/Write: This output signal is active LOW when 
there is a write access to an external RTC I/O data port and when an external RTC is 


selected. 
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82360SL ISA Peripheral I/O Signal Descriptions (Continued) 


Symbol Name and Function 


FLPCS # FLoPpy Chip Select: This LOW true output signal is the chip select for the floppy disk 
controller I/O ports OS3FO—O3F5 and 3F7 hex. 


HALT: This LOW true input signal is driven by the Intel386 SL CPU and indicates when 
the CPU has executed a HLT instruction (address = 2) or is in a shutdown condition 
{address = 0). 


HD-bus Data bit HD7: The bi-directional System Data Bit 7 is controlled separately for 
the integrated Drive Electronics (I.D.E.) hard disk drive and floppy disk drive. This is 
provided to accommodate the I/O address 3F7 hex which is split between the floppy disk 
drive controller and |.D.E. hard disk. Data transfer between storage peripherals 
connected to the I.D.E. Hard Disk and Floppy Disk and the 82360SL are on separate 
busses. Data bit 7 has to be separated from data bits [6:0]. The 82360SL controls and 
buffers data bit 7 seperately. 


Hard Disk Chip Select: These LOW true output signals are the |.D.E. hard disk drive chip 
selects decoded from the I/O address ports 01FO-—01F7h (HDCSO #) and O3F6-03F7h 
(HDCS1 #). 


HDEN(H,L) # Hard Disk buffer ENabie: These LOW true output signals control the I.D.E. hard disk 
data buffers, high and low bytes. 

HLDA HoLD Acknowledge (direct to CPU): This HIGH true input signal indicates that the 
Intel386 SL CPU has released the ISA bus for refresh, DMA or master cycles. 


Hold ReQuest (direct to CPU): This active HIGH output signal indicates a request to the 
Intel386 SL CPU to release the ISA bus when the 82360SL requests the bus for ISA bus 
style refresh, DMA or master mode cycles. 


IMUX0 This pin is multiplexed. It can be used as Timer 2 gate 2 input or an external audio input. 


INTA# INTerrupt Acknowledge (direct to CPU): This active LOW input to the 82360SL 
indicates that the Intel386 SL CPU has recognized an interrupt and will initiate an 

interrupt acknowledge bus cycle. The INTA bus cycle is comprised of two eight-bit I/O 
cycles in which the interrupt vector transferred on the second eight-bit |/O write of the 
INTA cycle. 


INTerrupt Request (direct to CPU): This active HIGH output requests a standard 
maskable interrupt to the Intel386 SL CPU. 


10 CHannet Check (ISA bus signai): This maskable active LOW input is driven by a 
device on the ISA bus typically used to indicate a parity error on the ISA bus. This signal 
is one of the possible sources which may generate an NMI. NMI generation via |O 
Channel Check may be enabled or disabled using PORT 61 (IOCKEN). NMI may be 
masked using the ISA bus compatible NMI control port at |/O 70 hex bit 7. 


1/0 CHannet ReaDY (ISA bus signal): This active HIGH I/O signal is used by the 
82360SL DMA controller to extend ISA bus cycles. IOCHRDY is also used to extend bus 
cycles for 1/O device trapping. Additional wait states extend the bus cycle, allowing for 
start up during Resume mode. The ISA bus is a normally ready bus, an external device 
can extend a DMA cycle or ISA bus cycle by deasserting this signal (driven low). This 
signal is normally high on the ISA bus. 


16-bit I/O Chip Select (ISA bus signal): This active LOW input signal to the 82360SL is 
used to indicate a 16-bit 1/O bus cycle. The I.D.E. hard disk high byte buffer enable is 
generated when |OCS16 # is driven low during an |.D.E. 16-bit I/O access. |OCS16# is 
also an input to the intel386 SL CPU driven by devices residing on the ISA bus to indicate 
a 16-bit 1/O bus cycle. 


HALT # 


HD7 


HDCS[1:0] # 


INTR 


IOCHCK # 


IOCHRDY - 


lOCS16# 
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82360SL ISA Peripheral |/O Signal Descriptions (Continued) 


Name and Function 


1/0 Read (ISA bus signal): This bi-directional active LOW signal is an input during 
normal accesses to I/O ports. When low this signal indicates an !/O read. This signal is 
an output from the 82360SL during DMA bus cycles for |/O to memory transfers. 


1/0 Write (ISA bus signal): This bi-directional active LOW signal is an input during 
normal accesses to I/O ports. When low this signal indicates and |/O write. This signal is 
an output from the 82360SL during OMA bus cycles for memory to |/O transfers. 


IRQ(15, 14, 
12-9, 7-3, 1] 


Interrupt ReQuest n (ISA bus signal): These active HIGH input signals are used to 
request interrupt service. The interrupt request lines are driven by devices on the ISA bus 
which have a corresponding interrupt service routine associated with the interrupt vector 
and interrupt request. 


IRQ8 # Interrupt ReQuest 8: This active LOW signal is used by the external Real Time Clock to 
request interrupt service. 


KBDA20 KeyBoarD A20 gate: This active HIGH input is ““ORed” with internal bits to produce 
A20GATE which goes to the Intel386 SL CPU. The bit is connected to port 2, bit 1 of an 
8042 in a standard ISA bus compatible system. 
KBDCLK 


LA[23:17] 
LPTACK# 


LPTAFD # 
LPTBUSY 
LPTD[7:0} 
LPTDIR 

Line PrinTer ERROR: This active LOW input signal is driven by a peripheral device to 


LPTERROR # 
flag an error condition. 


LPTINIT # Line PrinTer IniTialize: This active LOW output from 82360SL instructs the peripheral to 
initialize itself. 


LPTPE Line PrinTer Paper End: This active HIGH input to 82360SL signals that the printer has 
run out of paper when asserted. 
LPTSLCT Line PrinTer SeLeCTed: This active HIGH input signal is asserted by the printer to 
confirm that it has been selected. 
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KeyBoarD CLocK: This output signal is used to drive the clock input to the keyboard 
controller. It is derived from the 8 MHz SYSCLK and can be divided by 1, 2, 4 or stopped. 


Local Address bus (ISA bus signal): These are input signals to the 82360SL during 
memory transfers (decoding for X-bus buffer controls) and output signals during DMA 

accesses and refresh. The latchable address lines allow access to physical memory on 
the ISA bus to 16 megabytes. 


Line PrinTer ACKnowledge: Active LOW input signal which is part of the parallel port 
data handshake. The line printer asserts this signal to show that data transfer was 

complete and that it is ready for the next transfer. If the interrupt enable bit is set in the 
LPT control register, this signal can be used to generate an interrupt. 


Line Printer Auto line FeeD: This signal is an active LOW output from 82360SL to a 
printer. When asserted, it instructs the printing device to insert a line feed at the end of 
every line. in the Fast parallel port mode, this signal is used as a data strobe. It can be 
used to latch data during write cycles and to enable buffers during read cycles. 


Line PrinTer BUSY: This signal is an active HIGH input to 82360SL. The printer asserts 
this signal when it is not ready to accept further data from 82360SL. In the Fast parallel 
port mode this signal is active LOW. 


Line printer Data bus: These signals are the 8-bit bi-directional data bus for the parallel 
port. In PC/AT mode these signals are output only. The 82360SL also supports a 
bidirectional mode for the PS/2 style parallel port. 


Line PrinTer DiRection: This active HIGH output signal is only valid in bidirectional 
mode for data transfer using the parallel port. This signal is LOW in ISA compatible and 
Fast parallel port modes. In the PS/2 expanded mode, this signal is LOW for writes and 
HIGH for reads. 
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82360SL ISA Peripheral I/O Signal Descriptions (Continued) 


| Symbol | Name and Function 


LPTSLCTIN# Line PrinTer SeLeCT !N: This active LOW output signal is asserted to select the printer 
interfaced to the parallel port. In the Fast parallel port mode, this signal is used as an 
address strobe. It indicates that an access is being made to the port X7Bh. 


LPTSTROBE# | Line PrinTer STROBE: This active LOW output signal is used to strobe data into the 
peripheral device. The parallel port controls are read and written through I/O registers. In 


the Fast parallel port mode, this signal is used to indicate a write cycle. 


MASTER # ISA bus MASTER (ISA bus signal): This active LOW input signal is used by the 82360 
SL to determine when to go into an external master refresh arbitration mode. In this 
mode, the master controls the REFRESH signal but the 82360SL generates the address, 
the REFREQ# signal, the AEN and command signals. 


MEMory cycle Read (ISA bus signal): This bi-directional active LOW signal indicates a 
read cycle anywhere in the 16 Mbyte memory address space. During memory read cycles 
to memory on the ISA bus, this signal is an input into the 82360SL. MEMR # is driven by 
the 82360SL during DMA cycles. 


MEMory cycle Write (ISA bus signal): This bi-directional active LOW signal indicates a 
write cycle anywhere in the 16 Mbyte memory address space. During memory write 
cycles to memory on the ISA bus, this signal is an input. MEMW # is an output from the 
82360SL during DMA cycles. 


No Connection: These signals must not be connected to any voltage. The No 
Connection signals must be left floating in order to guarantee proper operation of the 
82360SL and compatibility with future Intel processors. 


Non Maskable Interrupt (direct to CPU): This active HIGH output is directly connected 
to the Intel386 SL CPU. The 82360SL asserts NMI to request the Intel386 SL CPU to 
service a high priority non-maskable interrupt. The low to high transition of this signal is 
recognized by the Intel386 SL CPU. 


ON-board Circuit Emulation: This active LOW input pin floats the appropriate outputs of 
the 82360SL as indicated tn Section 2 pin assignments. This allows the system to be 
tested with external logic while the 82360SL is still physically populated on the 
motherboard. Note that the ONCE # pin on the 82360SL I/O should not be connected to 
the ONCE # pin on the Intel386 SL CPU. 


OSCillator (ISA bus signal): This is the 14.31818 MHz output signal with a 50% duty 
cycle and is asynchronous to SYSCLK. 


Parity ERRor (direct from CPU): This active LOW input signal is connected to the 
output of the Intel386 SL CPU. When the Intel386 SL CPU detects a parity error from the 
local DRAM subsystem it drives this signal to the B2360SL. The system memory parity 
error will generate a NMI via the 82360SL when NMI is enabled via I/O port 70h bit 7 and 
PERR # is enabled via port 61h. 


PWRGOOD PoWeR GOOD: This active HIGH input is typically supplied by the power supply. When 
Power good is activated high this indicates that the supply voltage is stable. Power Good 
low is also used to generate System Reset, RESETDRV, and CPURESET. 

RC# Reset CPU: This active low input is typically driven by the keyboard controller. RC # is 
“ORed”’ with internal bits to produce a programmable pulse width CPURESET signal. It is 
connected to port 2, bit 0 of an 8042 in a standard ISA bus compatible system. 

REFREQ REFresh REQuest (direct to CPU): This active HIGH output signal is directly connected 
to the Intel386 SL CPU. When Refresh Request is asserted it indicates that the Intel386 
St CPU should refresh the local DRAM subsystem. 

REFRESH # System REFRESH (ISA bus signal): This active LOW input signal indicates a refresh 
cycle. It is driven for the duration of the cycle. It is an input during master generated 


refresh bus cycles. 
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82360SL ISA Peripheral I/O Signal Descriptions (Continued) 


Name and Function 


RESETDRV RESET DRiVe (ISA bus signal): This active HIGH output is the main system cold reset, 
RTC ENable: This active LOW input signal should tbe strapped to GND or RTCVCC 
depending on whether an internal or external RTC is used in the system. The 82360SL 


generated from the power supply “power good” signal and by system resume. 
RTCEN# 
on-chip real time clock and CMOS RAM are enabled by this signal when LOW. 
RTCRESET # Internal RTC RESET input: This active LOW input signal is used to reset the internal 
RTC status and flag registers, (typically when the RTC battery has been changed). 
RTCVCC This is a separate power supply input for the internal RTC. It should be connected to a 3V 
battery when the system is fully off and 5V during active operation. 
RTCX1,RTCX2 | RTC Crystal oscillator input and output pins: The crystal should be tuned to 
32.768 Khz. It is used for the RTC and system power management state machines. The 
SA[16:0} System Address bus (ISA bus signal): The bi-directional system address bus is an 
input for decoding internal |/O registers and an output during DMA and refresh cycles. 


oscillator may be driven directly from the input signal. 
System Byte High Enable (ISA bus signal): The active LOW output signal indicates 
when there is valid data on the upper data byte of the system data bus. 

SD[7:0] 


System Data bus (ISA bus signal): This is the bidirectional system data bus. The 
SMEMR #/ 

System MEMory Write (ISA bus signal): This signal is driven by the 82360SL to signify 

System Management RAM Chip Select: This active LOW input is driven by the Intel386 
SPKR 

speaker. There is additional circuitry to ensure that the signal is low when not being used. 


82360SL directly drives the ISA bus system data bits [7:0] without external transceivers 
LOMEM# 

memory write cycle to the bottom 1 Mbyte address range. It is used by ISA bus 

SL CPU whenever the Intel386 SL CPU is accessing the System Management SM-RAM. 
SRBTN# Suspend/Resume BuTtoN: This active LOW input generates a SMI requesting a system 

suspend or resume. Activation of this input can be used as a wake up event for the 


When configured as SMEMR #, this signal is driven by the 82360SL to signify a memory 

read cycle to the bottom 1 Mbyte address range. It is used by ISA bus compatible slaves 
which decode SA[19:0} during memory cycles. When configured as LOMEM #, this 
Intel386 SL CPU it generates the highest priority interrupt when enabled. The typical use 
of SMI # is for power management. _ 

SMOUT[5:0] System Management OUTput contro!: These six outputs can be connected to control 

the power circuits for various devices in the system. These output pins are directly 


System MEMory Read (ISA bus signal): This multiplexed signal has two functions. 
signal indicates that the lower 1 Mbyte is being addressed. 
System Management Interrupt (direct to CPU): This active LOW output is directly 
connected to the Intel386 SL CPU. When the falling edge of SMI# is detected by the 
controlled by the SMOUT__CNTRL register. 

SMRAMCS # 
1 depending on the programming. This output signal is typically connected to an external 


82360SL uses the SMRAMCS # to determine when the SMI code is being executed on 
the ISA bus, and enables the X-bus control signals. 


$SPeakeR output: This is the output of the 8254 megacell, timer/counter #1, channel 2, 
or directly driven through IMUXO, or from the 8254 megacell, timer/counter #2, channel 


or buffers. 8-bit data is transferred to and from the 82360SL with these signals. 
SMEMW # 
compatible slaves which decode SA[19:0] during memory cycles. 
It is active even when SM-RAM is part of the Intel386 SL CPU system memory RAM. The 
STPCLK# signal. 
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82360SL ISA Peripheral 1/O Signal Descriptions (Continued) 


SYSCLK SYStem CLockK (ISA bus signal): This signal is an output from the Intel386 SL CPU and 
an input to the 82360SL. The SYSCLK signal is used to clock the ISA bus state machines 
and is also used to derive the internal DMA clock signal and to generate the KBDCLK 
output in the 82360SL. The SYSCLK is the 8 MHz typical clock which is one half of the 
frequency of ISACLK2. 


SUS_STAT# | SUSpend STATus: The 82360SL power management controls this active low output 
signal to switch the power off to ail non-critical devices during a suspend. 
TC Terminal Count (ISA bus signal): This active HIGH output signal is used to indicate the 
termination of a DMA transfer. 
TIM2CLK2 TiMer 2 CLK: This is the input clock for timer/counter #2, channel 2 when it is 
programmed to be used in the General Purpose (GP) mode. 
TIM20UT2 TiMer 2 OUTput: This signal is the frequency output from timer/counter #2 and can be 
used as a general purpose timer/counter output when programmed for GP mode. 
System Power: Provides the + 5V nominal D.C. supply inputs for the 82360SL. 


System Ground: Provides the OV connection from which all inputs and outputs are 
referenced. 


X-bus Data bit XD7: |/O port 3F7h is split between the floppy and hard disk and the 
storage peripherals which transfer data reside on separate busses. Data bit XD7 is 

separated from bits XD[6:0]. The 82360SL separately controls and buffers bit XD7 to 
isolate data bit 7 from the floppy disk and |.D.E. hard disk. 


X-bus Data ENable: This active LOW output signal is used to control the X-bus data 
transceiver. It is only activated by the 82360SL on valid accesses to X-bus peripherals. 


Name and Function 


SToP CLock: This active LOW output signal stops the clock to the Intel386 CPU core of 
the Intel386 SL Microprocessor. Stop clock is directly connected to the intel386 SL CPU 
from the 82360SL. The 82360SL activates this signal upon detection of a halt bus cycle 

or when an I/O read to the stop clock register in the 82360SL occurs. 


XDEN # 


XDIR X-bus data DiRection: This active HIGH output signal controts the direction of the X-bus 


and HD-bus data transceivers. XDIR is high for read cycles. 


ZERO Wait State (ISA-bus signal): This active LOW output signal is driven by the 
82360SL when it can accept a zero wait state write cycle. 


ZEROWS # 
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4.3 82360SL D.C. Specifications 
Functional operating range: Voc = 5.0V +10%, Toase = O0°C to 90°C. 


Table 4.3-1. 82360SL D.C. Specifications 


Input Low Voltage (Note 15) 


(Note 11) 
(Note 12) 
(Note 13) 


(Note 18) 
(Note 11) 
(Note 12) 
(Note 13) 


a SST a a cea | (Note) 

| to | Output Leakage curent [| TT 

| Cw | input capectance | TT OR ote 

| Cour | Ouputorvocepacitancs | | LR note) 

| loos: | Suspendwith SiowRRefrean |_| 200 |g | (notes) 

|_ loose | Suependwithout Siow Refresh [| 150 T@sc0 RY na | notes) 

| too | Power Supply curren || SONY igh | ma | notes) 
Cy 


D.C. Specifications for Standard ISA Bus Signals 4 
| Yo. | OutputowVottage a. “Qu E, * 2 > ee 
a a 
D.C. Specifications for Parallel Port 
| Vo. | OutputLowvottage AK aK. \ a 
Se SEN a ce 


D. oe. D.C. Speciieations for Open Rie for Open D 


Output Low “oO io. = 24 mA (Note 4) 
lo. = 12 mA (Note 5) 
lo. = 8 MA (Note 10) 
D.C. Specifications far a 2 ve 
| Vo. __—i|_—~OutputLowvoltage NF || | os | | = 12 mA(Notos) 
| Von | OuputHighvottages™ =| ze | OT | to = ~2 ma (Notes) | 


D.C. Specifications for Power-Down a 


RTCVCC RTC Supply Voltage | Tv] Note 17) 
intovec RTC Supply Current 75 pA RTCVCC = 5V 
35 wh RTCVCC = 2.5V (Note 7) 
Output Low Voltage lo. = 4mA 
: io. = 8mMA 


Input High Voltage 


<<ccci<ecccc 


¥ 
> 


rn ae 

NOTES: 

1. No pultup or pulldown. 

2. For outputs--LPTD7:0 

3. For outputs—OSC, AEN, SA16:0, LA23:17, MEMR#, MEMW#, IOR#, IOW#, SMEMW#, SMEMR#, SBHE#, TC, 
$D7:0, XD7, HD7, RESETDRV. 

4. ZEROWS #, IOCHRDY. 

5. LPTSTROBE#, LPTAFD, LPTINIT#, LPTSLCTIN#, LPTDIR. 

6. For all other outputs of the module. 

7. Measured at Voc = OV, Vaart = 2.5V, 32 kHz RTC clock with input rise time and fall time, t = ty < 50 ns. 

8. ATC clock at 32 kHz; Timer Clock, Serial clock and SYSCLK internally disabled; Voc = 5.5V and RTCVCC = 5.5V, 


C_ = 50 pF with outputs unloaded. 
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NOTES (Continued): 
9. Icc tests at maximum frequency with no resisitive loads on the outputs. 
10. REFRESH # 
11. For RTC oscillator at 8V Voc. 
12. For all oscillators. 
13. For all input buffers at 3V Vcc. 
14. Characterized by design. 
15. Min for system design reference only. 
16. Max for system design reference only. 
17. RTCVCC must be less than or equal to Vcc during normal operation. 


4.4 Timing Specifications 


A.C. SPECIFICATION DEFINITIONS 
The A.C. specifications given in the tables of the following pages consist of output delays, input setup and hold 
requirements. They may be relative to a clock edge or another signal edge. ALL timings reference SYSCLK. 


A.C. specifications are defined in Figure 4.4.1. All clock related specifications are tested at the voltage levels 
shown with a fully capacitive load. Output specifications are derived from tested clock related timings. 


SYSCLK 


OUTPUTS 


OUTPUTS 


INPUTS 


i) 


A: Output valid delay 

B: Output invalid delay 
OUTPUT 1 . f C: Input Setup 

D: Input hold 


OUTPUT 2 


OUTPUT 2 
240814-K9 


NOTE: 
Signal waveforms are not drawn to scale. 


Figure 4.4.1. Drive Levels and Measurement Points for A.C. Specifications 
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4.4 Timing Specifications 
Table 4.4-1. 82360SL I/O Timing Specifications(1) 


[Symbor[ Parameter ‘| Min | Max | 
in| sySoukpeogSSS—C*d 
fie | SYSCLK Low Tine 6 = tavSOSCS~dSC 
ris | SyscuKrHgh Time eve tev SSSC~d 


Derating | Figure 
4.5-1 
45-1 
4.5-1 


45-2 


4.5-1 
4.5-1 


A20GATE Active (HIGH) Delay from SYSCLK 
SYSCLK to KBDCLK Delay 
It8a RC #/PERR #€/IOCHCK # Pulse Width 


{Note 3) 


v7 


4.5-2 
4.5-1 


RC #/PERR# /IOCHCK # Setup to 
SYSCLK Falling Edge 


Mi add edoo 


It? 
It8a 


> 


§- 


NMI Active (HIGH) from SYSCLK 
NMI Inactive from lIOW # Active (LOW) 


J 
etl 


Tt 
Bai 


Programmable CPURESET Active (HIGH) from SYSCLK 


(t11 RTCRESET # Pulse Width 
BALE hold from SYSCLK 
IOR € /IOW # /INTA# 
Input Active (LOW) Delay from SYSCLK Low i‘ 
IOR € /IOW # /MEMW # Output Active (LOY 
Delay from SYSCLK 


IOR # /IOW# /INTA #/MEMW #/MB ais 
Input Inactive from SYSCLK 


IOR € OW # Output Inactivagogym 
It17 ZEROWS # Output Activedg SEY SClA 
ZEROWS # Output iggctNgrom SYS 


BALE Setup to SYSCIK (DMAdiigtig 


IOCHRDY Input Active Satdledags 


IOGHADY Input InactivesE 
DMA8/16# Active Delay from SYSCLK 


DMAS8/16# Inactive Delay from SYSCLK 
(4 MHz DMACLK) 


DMA8/16# Inactive Delay trom SYSCLK Low 
(8 MHz DMACLK) 


AEN Active from HLDA Active 


4.5-1 


Ae SECU aNE 


ol elle | | 


ai 


@ 


xe 


» 


ro™ 


3 


lime iivdde 
ks 
‘ 
{| | fell | 4 


| 


Tt 


4.5-23 


4.5-7 


ajalalajala|o 
on 
bo Rea Beg RA Boe Bg Bg 


NOTE: 

1. The A.C. specifications given in Table 4.4-1 are made with the assumption that the input signals IOR#, |OW#, BALE, 
SYSCLK and SA[16:0] do not vary independently (i.e., they all have either max delays or min delays and one signal cannot 
have a max delay while another has a min delay). This condition is guaranteed when these signals are driven by the 
Intel386™ SL CPU. If used in a system where this condition does not hold true, Intel does not guarantee the timings of the 
output signals of the 82360 SL 1/0. 
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4.4 Timing Specifications (Continued) 
Table 4.4-1. 82360SL I/O Timing Specifications (Continued) 


| Symbol! | Parameter Mie | Mex | unit | Derating persia Figure totes 
P12} Ae nse ely fom. neta AEN Inactive Delay from HLDA Inactive Hp | 45-7 | 
[| SA15:0, SBHE® Valid Delay tromSYSCLK ee ee oe ee eee 


SA16 (Cnty if DMA8/16# = 0) SA15:0, 4.5-10 
SHBE # Valid Output Hold from SYSCLK 
SA16 (Only if DMA 8/16# = 1), 
LA17:23 Vatid Output Hold from 
IOR # /IOW # /MEMR # /MEMW # Qutput 
SA16:0, LA17:23, SBHE# Float Delay 
from SYSCLK 
DACKx# Active Delay from SYSCLK 4.5-7 
(4 MHz OMACLK) 
It27a DACKx# Active Delay trom SYSCLK Low 
(8 MHz DMACLK) 
DACKx# Inactive Delay from SYSCLK 
(4 MHz DMACLK) 
It28a DACKx# Inactive Delay from SYSCLK Low “E 
(@ MHz DMACLK) ® 
1OR #/IOW # /MEMW # Float-to-Drive- “> 
Inactive from SYSCLK 
ae ee ont nice ee en lei ea —— ae 
| It30a_ | SMRAMCS# SetuptoMEMR?/NMeBM Act, 2 WMP | ons | FE] tt | 
Prat | MEMAs/MEMWe input Activa trom GRP | 70 | ns | | aon | 
| taza | MEMR#/MEMW# Of Bhactvogmmog@mek | | 75 | ons |) sR | 457 | 
[ts | T/CActve Delayrogmrscug, = | es | ons | sh | a7 
aa | T/C inactive Délly trom Sy@h QB 
11135 =| TIM2CLK2 Period 
| 136 | TIM2CLK2 Low Time 


| 126 | 
| 85 _| 
37 ee 
| TIMACLK2RlseTime | 
Peete 
| 45 
| 45 
| 4s 
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4.4 Timing Specifications (Continued) 
Table 4.4-1. 82360SL I/O Timing Specifications (Continued) 


Derating 

4 

iad 
(When EXTAUD is Set) 


Notes 


110 


4.5-22 


| 48-10 | 
ssF_ | 4510 _| 


i 


MEMR # Output Inactive from IOCHRADY Input 
Low to High (During a Master Refresh) 


IOCHRDY Pulse Width 
MEMR # Output Pulse Width for Refresh 


; 


5 
FLPCS #/C8042CS # 10 
Active Setup to Command Active 


0 
4.5-13 
HDCSO # /HDCS1 # Active F 4.5-13 
Setup to Command Active 
20 


= 
v 


FR 


a," 


FLPCS # /C8042CS #€ /HDCS0 #4 /HDCS1 # 
Output Hold from Command Inactive 
t60a SMRAMCS # Hoid from MEMR #/MEMW # 


DROx Setup to SYSCLK High to Low 
It78 EXTSMI# input Pulse Width , 


4.5-13 


y, 
- wa ~ 
oy Mm |||! RE 


< 
8 
r 
a 


2 
4 


4.5-11 


a 


79 EXTRTCAS Putse Width i 
" 

ecsieviaanon cant: 
| STPCLK + Output Pull 
ites | SMI# from SYSCUY 


84 SMOUTx from SYSCLK 


SUS__STAT# from Saye 
IOCHRDY Output High 
to Low from Command 
It94 Delay from IOW # to Modem Output 
(RTS#, DTR#) 


e 
"e 


4.5-18 


o 
pe 


, 


4.5-25 


: 


4.5-14 
4625 


pei | UI Pr 


4,5-25 
Pd 


4.5-25 


: 
F 
SF 4.5-23 


Ss 


g 
s 
Cc 
x 
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4.4 Timing Specifications (Continued) 
Table 4.4-1. 82360SL |/O Timing Specifications (Continued) 


[Symboi[—~SCSCéP rameter «Min | Max] Unit | Derating | Figure | Notes 
fitttt | KBOCLK LowTime(@@MHz) | Tf || ef 
| KBDCLKLowTime(@MHzy) ts | ts || ee | 
pa ea ie i —__} am} pase || 


Foi? 
14, 15, ERROR #, IRQ8# & 
OEE 
Data Cutput Hold from INTA# Inactive Sel PD VU Ee ee 
[oa Fsttom Tae waste has eg] ass | 
GK ¢ See ee 


ae reveee ee ee ee ee 
wets Oaainpu SouptomeMwe Acie SO] Fo a 


11126 ee a aT TE 

|t126a___| XD7QutputHoldfromMEMW¢ inactive MO LENO ns | | ase | 
a AE s{[ sf ase | 
a Pe | se fas | 
eee ae 

from MEMR # /MEMW # sab cad p 
[i130 | LOMEM# Output Active Seid 
an [cones oareng SO we gS ee Pam fe | 


11140 LPTSTROBE # /LETSLY IN #/ 4y De 4.5-27 
Output Delay from’Commang 

It141 LPTD Output from LPTS on #/LPTSLCTIN#/ 4.5-27 
LPTAFD # Active 


LPTD Output Hold from LPTSLCTIN # /LPTAED # Inactive | =| ons | sas | 45-27 | (Note 1) | 


H143 LPTD Input Setup to LPTSLCTIN #/LPTAFD # 45-27 
Inactive during Read 

It144 LPTD Input hold from LPTSLCTIN #/LPTAFD # 4,5-27 (Note 1) 
Inactive during Read 


1t145 IOCHADY Output Low from LPTBUSY Low 4.5- | 4.5-27 | | (Note 1) | 1) 


BALE Activa trom SYSCLK Low ee ee 
Write Data Input Setup to lOW # Active | ao] of ons | te | 


t123f 
| It124a 
t124t 
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4.4 Timing Specifications (Continued) 
Table 4.4-1. 82360SL I/O Timing Specifications (Continued) 


12086 
om 


EXTRTCRW #€/EXTRTCDS Active from 

Command Active 

EXTRTCRW #/ EXTATCOS Hold from 

Command Inactive 

XDEN # Output Delay from 1OR #/IOW#, e 
MEMR #/MEMW # Inputs e 
XDEN # Output Delay from IOR # /IOW # Quip 


{t215a XDEN # Output Active from XDIR Quggut@act 
XDIR Output Inactive from XDEi : 
Output Inactive > 

t216a $D7 Read Data Output B 

from XD7 Input 2 


SD7 Read Data OS eelay 
from HD7 Input. 


1217 SD7 Read Data Outpuigfaaigiom IOR # Inactive 
217f SD7 Float from IOR # Tagetive 
Address Input Hold from Command Inactive 


HDENL # /HDENH # Output Active Delay 
from Command 
It219a HDENL #/HDENH # Output Inactive Delay 
from Command Inactive 
HD7 Output Valid from 1OW # Active 


HD7 Output Hold from IOW # tnactive 
HO7 Output Float from |OW # Inactive 


Derating | Figure | Notes 


hb 
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oid 
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4.4 Timing Specifications (Continued) 
Table 4.4-1. 82360SL {/O Timing Specifications (Continued) 


[Unit | Derating | Figure | Notes | 
a ec 
ps asa 
a ee 

Pas26 | oe2)_ 


(t251 EXTSMI!# active to SMI # Active 
(for Minimum Programmed Count) 
{t252 SMI# Active from SRBTN#/BATT Low# 
Active (for Minimum Programmed Count) 
Advanced Power Management (APM) SMI # 7.4.56 (Note 2) 
Active from JOW # Active 
COMARI # /COMBRI#/SRBTN # Pulse Width 2 eee 
i105 SA16, LA23:17 Valid Delay from SYSCLK 457 | | 
HRQ Output Active from SYSCLK 
3t2 HLDA Setup to SYSCLK 
314 HROQ Inactive from SYSCLK 
(317 REFREC Active from SYSCLK 
It319 REFREQ Inactive from SYSCLK 
Normal REFREQ to Slow REFREQ & 
(when Going to Suspend) 
321 Slow REFREQ Active Delay % , 
It322 MASTER # Active to R 
Active Delay 
324 REFRESH # Output Ry @ frog 4) LDA 
1t325 REFRESH # Output Ina 


REFRESH # Input Acti aca Active 
REFRESH # Input ime to REFREQ Inactive 
REFRESH# Pulse Width 

REFREQ Pulse Width during Master # Cycle 
DACKx# to MASTER # Delay 

AEN Delay from MASTER # 


aa 
ae 
_ 
Ss 
gil 


sl 8 Ml bl | PE 


‘ 
ed 


4.5-6 


o 
y 
‘ 


4.5-24 


ies 


1t327 


It329 
{t330 
It331 


SYSCLK 


SF, SF 

SR, SF 
Alternate Master Drives Address and Data | 
MASTER # Delay from ORQx Inactive | oF 
Alternate Master Tri-States Bus Signal ji 


HEH PARR 


. 
© 


It334 


NOTES: 

1. Fast parallel port specifications are applicable for |1/O accesses to ports 37B-37F and 27B-27F. 
2. These specifications are for power management. 

3. These specifications are for test purposes only. 
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4.5 82360SL Timing Diagrams 
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Figure 4.5.2. Clock Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.3. ISA Bus 8-Bit /O Read/Write Default Bus Cycle (6 SYSCLKs) 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.4. ISA Bus 8-Bit |/O Read/Write Compressed Bus Cycle 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.5. DMA Controller Timings 
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Figure 4.5.6. Refresh Arbitration Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.7. DMA Memory Read Timings (4 MHz) 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.8. DMA Memory Write Timings (8 MHz) 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.9. Bus Master Refresh Cycle Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.10. ISA Bus Master Refresh Cycle with IOCHRDY Timings 
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Figure 4.5.11. X-Bus Control Signals—Memory Read Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.12. X-Bus Control Signals—Memory Write Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.13. X-Bus Contro} Signals—I/O Read Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.14. X-Bus Control Signals—1/0O Write Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.16. I/O Port 71 Hex Read-—External RTC Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.18. I.D.E. Hard Disk Control Signais—1/O Read Timings 


2-382 


ADVANCE INFORMATION 


Intel386T™ SL SuperSet 


intel. 


4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.19. 1.D.E. Hard Disk Control Signais—i/O Write Timings 
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COMARTS#, COMBRTS#, 
COMADTR#, COMBDTR#® 


240814~59 


Note: Interrupt requests are asynchronous 


IRQ1, 6, 10:12, 14, 15 


IRQS#, ERROR# 


Figure 4.5.21. Interrupt Controller Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.22. Programmable Interval Timer/Counter Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.23. RESETDRV, DMA8/16 #, Command Signals and IOCHRDY with Respect to SYSCLK 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.24. SUS.STAT #, REFREQ, XDEN# and Command to Address Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.25. System Power Management Control Signal Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.26. Power Management Timings 
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4.5 82360SL Timing Diagrams (Continued) 
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Figure 4.5.27. Fast Parallel Port Timing 
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4.6 Capacitive Derating Information 


In the A.C. timing table presented in Section 4.4, all 
max and min timings are tested at a load of 50 pF. 
All max timings are specified at the maximum load 
condition for the pin and all min timings are specified 
for the minimum load conditions for the pin. 


If the load on a pin falls within the range of the min 
and max capacitance specified, no derating calcula- 
tions need to be done for synchronous timings. If a 
lighter or heavier capacitive load is connected to any 
pin, signal delay will change. To allow the system 
designer to account for such loading differences in a 
system, a family of capacitive derating curves are 
provided in this section. 


The derating curves are divided into four groups— 
Fast rise, fast fall, slow rise and slow fall curves. 
Each group has one curve for the buffer type associ- 
ated with the pin corresponding to a signa!. Depend- 
ing upon the parameter for which the timing is being 
specified, curves of different groups should be used 
to derate the specification. The group to be used is 
given in the column ‘“‘Derating” associated with each 
specification. The nomenclature used in this column 
is as follows: FR = Fast Rise, SR = Slow Rise, FF 
= Fast Fail, SF = Slow Fall. The curve correspond- 
ing to the signal in question may be found from the 
“Derating curve” column of the pin assignment table 
in Section 4.1. 


In the case of output timing specifications, two group 
notations appear in the “‘Derating’”’ column. The first 
of these corresponds to the reference signal and the 
second corresponds to the target signal. 


When a specification is made about a bus or the 
specification is valid for both rise and fall times, only 
the type of derating is specified. For instance, F = 
Fast curve, S = Slow curve. Either the rise or the 
fall time derating may be used. To make a conserva- 
tion calculation, use the smaller derating value 
among rise and fall for fast curves and the larger 
derating value for the slow curves. 


When a specification has both a min and a max time, 
the derating curves for the min and the max times 
are separated by a semi-colon. 


If loading conditions are not specified in the notes 
column, the timing parameter is specified for the 
worst case loading possible. 


The rationale in the assignment of derating curves to 

specifications is as follows. 

1. For synchronous (Clock related) specifications, all 
maximum timings are derated from slow curves. 
This is the worst case situation. 


ADVANCE INFORMATION 


2. For synchronous (Clock related) specifications, all 
minimum timings are derated from fast curves. 
The reasoning here is that fast parts cause the 
worst case for minimum timings since the signal 
transition occurs earlier than for slow parts. Since 
these fast parts have fast buffers, the fast derat- 
ing curves are used. 


3. For output to output timings, the derating curve to 
be chosen depends on a combination of internal 
delays and buffer delays in fast and slow parts. 
From an analysis of the worst case situation, ap- 
propriate curves are selected for the system de- 
signer. 


To use the derating curves, follow the procedure 
outlined here. 


1. From the “‘Derating” column of A.C. timing table 
in Section 4.4, find the group of curves that must 
be used for a particular specification. 


2. From the Pin assignment chart in Section 4.1, find 
the letter corresponding to the signal{s) under 
consideration from the column ‘‘Derating Curve”. 


3. In this section, find the derating curve of the cor- 
rect group and letter. 


4. Calculate the capacitive loading on the signal(s) 
under consideration. 


5. Find this load point on the capacitive load axis of 
the derating curve. 


6. Project a vertical line to the derating curve from 
the load point and draw a horizontal line and from 
the point the vertical line intersects the curve. 


7. Estimate the amount of time from the Nominal 
point to the point where the horizontal line meets 
the delay axis. This is the derating value for the 
signal under consideration. 


8. If the point where the horizontal meets the delay 
axis is above the nominal vaiue, then 


If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be subtracted from the timing spec- 
ification. 


lf the signal under consideration is the target sig- 
nal (in all timings) the derating value should be 
added to the timing specification. 


9. If the point where the horizontal meets the delay 
axis is below the nominal value, then 


If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be added to the timing specification. 
If the signal under consideration is the target sig- 
nal (in all timings) the derating value should be 
subtracted from the timing specification. 
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In some output to output specifications, the loads 
are not at the nominal points for the curves speci- 
fied. The loads at which the specifications are made 
are indicated in the notes column. The same proce- 
dure as above may be used for derating except that 
a nominai point corresponding to the load specified 
must first be found on the curve specified. 


nom +10 
nom +5 


nom. 


= 
r 
e 
> 
2 
& 


load 1 50 load 2 


Capacitive Load (pF) 
240814-10 


Using the Capacitive Derating Curves 
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82360SL I/O Maximum Timing Derating Curves 


FALLING RISING 


60 80 100 120 140 


Capacitive Load (pF) 
240614-E8 


Capacitive Load (pF) 
240814-E7 


Figure 4.6.1a Figure 4.6.1b 


Delay (ns) 


Delay (ns) 


100 150 200 250 
Capacitive Load (pF) 
240814-E9 


100 150 200 250 


Figure 4.6.2a Capacitive, Lead (pr? 


240814-FO 
Figure 4.6.2b 


Detay (ns) 


50 100 150 200 250 
Capacitive Load (pF) 
240814-F1 


Figure 4.6.2c 
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82360SL I/O Maximum Timing Derating Curves (Continued) 
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Capacitive Load (pF) 


60 ao 100 120 140 
Capacitive Load (pF) 


240814-F2 


240814-F3 
Figure 4.6.3a Figure 4.6.3b 
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82360SL I/O Minimum Timing Derating Curves (Continued) 


FALLING RISING 


50 100 150 200 250 50 100 150 200 250 
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Figure 4.6.4a Figure 4.6.46 
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Figure 4.6.5a Figure 4.6.5b 
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4.7 Crystal and Oscillator Specifications 


The three on-chip oscillators are designed for parallel resonant AT cut crystals at 14.31818 MHz, 1.8432 MHz 
and 32.768 KHz frequencies. Typical crystal parameters are shown below. 


Crystal Equivalent Circuit 


240814-R1 


(pine [ex 6owna.2 | rexna | 
a 
[oc | ispe-00p | pr=<05F | Toar-200F 


Quality Factor 
Load Capacitance 


i tt 


OL 


lf external oscillators are used the following timing specs should be observed. 


X4 


[zone [zone | 
coum | eons | 2one | foone [200 
Parcx: | 2008 | 20ne | 12008 | 12008 | 


NOTES: 

tr, tf measured from 0.8V to 4V for oscillators at 5V Voc. 

tr, tf measured from 0.8V to 2V for oscillators at 3V Voc. 

thi measured from 4V to 4V for oscillators at 5V Voc. 

thi measured from 2V to 2V for oscillators at 3V Voc. 

tlo measured from 0.8V to 0.8V for oscillators at 3/5V Voc. 
The above data are system specs and are not tested by Intel. 
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5.0 PACKAGE AND THERMAL 
SPECIFICATIONS 


The case temperature for CPU is specified in Table 
5-2. 8B2360SL [/O operates at a case temperature 
range from O°C to 90°C. The case temperature 
should be measured in the operating environment to 
determine whether the SL SuperSet is within the 
specified operating temperature range. The case 
temperature should be measured at the center of 
the top surface of the package. When the SuperSet 
has a voltage applied the operating temperature 
range is applicable rather than the storage tempera- 
ture. 


intel386™ SL SuperSet 


The following definitions and assumptions are used 
to determine the recommended maximum case tem- 
perature for the SuperSet: 


Ta = Ambient temperature in °C 
Case Temperature in °C 


6jc = Package thermal resistance between junc- 
tion and case 


6ja = Package thermal resistance between junc- 
tion and ambient 


Ty = Junction temperature in °C 
P= Power consumption in watts 


To = 


The ambient temperature can be evaluated by using 
the values of thermal resistance between junction 
and case, 6jc¢ and the thermal resistance between 
junction and ambient, 6g, in the following equations: 


Ty = To + P*8Jc 
Ta = Ty — P*6ja 
To = Ta + P*lO@ya — 95c 


ADVANCE INFORMATION 


Values for @ja and @ jc are given in Tabie 5-1 for the 
Intel386 SL CPU and 82360SL: 


Table 5-1. Thermal Resistance 


95a °C/W) vs Air Flow- 
Oc ft/min (m/sec) 
Package eC/W) 400 600 
(2.03)} (3.04) 


resrarp |e faa] 1 | 16 | 135 
zeicato| 5 [15 | 12 [vos] 05 | 


NOTE: 
1. These vaiues reflect use of a typical LGA socket. 


ABSOLUTE MAXIMUM RATING 


Table 5-2. provides environmental stress rating for 
the packaged CPU and 1/O. Functionat operation at 
the storage maximum and minimum ratings is not 
guaranteed. 


Extended exposures to maximum ratings may affect 
device reliability. Further, precautions should be tak- 
en to avoid high static voltages and electric fields to - 
prevent static electric discharge. 


Other system components such as memory subsys- 
tem (DRAM), storage peripherals (hard disk/floppy 
disk), !/O and display subsystem may reduce the 
absolute maximum storage temperature conditions 
due to inherent physical characteristics of the other 
components. 


Table 5-2. Absolute Maximum Ratings 


Case Temperature under Bias 


Voltage on Any 3.3V Interface 
Pin with Respect to Ground 


Supply Voltage with Respect to Vss 


NOTE: 


Pin with Respect to Ground 


—0.5V to 4.6V 


—0.5V to 4.6V 


1. Case temperature under Bias maximum rating also includes the case where CPU and 82360 SL I/O are in 
suspend or standby mode. In standby mode and in specific cases in suspend mode, power is applied to the 
CPU and I/O for operation of the Real-Time Clock and DRAM refresh. 
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6.0 DAMPING RESISTOR 
REQUIREMENTS 


The SL SuperSet has powerful output buffers capa- 
bie of directly driving targe loads. These buffers are 
designed for fast signal transition times and hence 
have low output impedence. Due to a mismatch be- 
tween the output impedance of the buffers and the 
characteristic impedance of the load (trace capaci- 
tance and the total number of devices) voltage over- 
shoot and ringing can occur at signal transitions. By 
matching the output impedance with the characteris- 
tic input impedance and avoiding long trace lengths, 


ADVANCE INFORMATION 


the system designer can minimize the transmission 
line reflections and ringing. 


The ringing at signal transitions of address and data 
lines cause long unstable periods. Ringing on con- 
trol signais can cause false latching. To minimize the 
ringing effect series damping resistors may have to 
be connected. For the resistor values on specific 
signals (8.g., MA, MD and NPXCLK), consult the 
intel386 SL Microprocessor SuperSet System De- 
sign Guide (Intel Order # 240816). 
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7.0 MECHANICAL DETAILS OF LGA design the parts in. For more detailed information on 
packages and package types, please refer to “Sur- 
AND PQFP PACKAGES face Mount Technology Guide” (Order #240585) 


This section contains mechanical details of the two 
types of packages used in the SL SuperSet to help 
227L CERAMIC LAND GRID ARRAY (CAVITY UP) 


| 
— 


B SQ. 
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O8oo0co0o0000c0c0000000cg0g0g0n 
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Basic 


Figure 7.1a. Principal Dimensions of the Intel386T™ SL CPU In a 227-Lead LGA Package 
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0.138 DIA 


a 4 Places 


0.0625 DIA 
2 Places 


“}- 


Package Outline | 


© 
ns 0.5000 


0.6500 
240814-89 


Figure 7.1b. Recommended LGA Socket Footprint 
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240814-90 
© Ail power pins can be routed towards the middle. 
e Outer two rows route outward 
* Clock pins should have shortest possible traces, then via to shielded inner layer. 


Figure 7.1c. Recommended Signal Routing for LGA Package 
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Bex com O[e[AO- 05/5) 
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Figure 7.2a. Principle Dimensions of the 82360SL I/O in the 196-Lead PQFP Package 


Family: 196-Lead Plastic Quad Flat Package (PQFP) 0.025 inch (0.635mm) Pitch 


Milimeters 


A = Package Height: Distance 
from seating plane to highest 
point of the body 


A1 = Standoff: Distance from 0.76 
Seating Plarie to Base Plane : 
37.47 . 


D/E = Overall Package Dimension: 
Lead Tip to Lead Tip 


ey 
[Dare4 = Foot Radius Location | _seia | —s6ad | taza | iaa7_—| 


NOTES: 

1. All PQFP case outlines are being presented as standards to the JEDEC. 

2. Typical board footprint area for the 196-lead PQFP is 1.500 inches x 1.5000 inches. 

3. All dimensions and tolerance conform to ANSI Y14.5M-1982. 

4. Datum Plane -H- located at the molding parting line and coincident with the bottorn of the lead where the lead exits the 
plastic body. 

5. Datums A-B and -D- to be determined where the center lead exits the plastic body at datum plane -H-. 

6. Controlling dimension in inches. 

7. Dimensions D1, D2, E1, and E2 are measured at the molding parting line and do not include mold protrusions. 
8. Pin 1 identifier is located within one of the two zones indicated. 

9. Measured at datum plane -H-. 

10. Measured at seating plane datum -C-. 
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Figure 7.2b. Detailed Dimensions of the 82360SL I/O in the 196-Lead PQFP—Molded Details 
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Figure 7.2c. Detailed Dimensions of the 82360SL I/O in the 196-Lead—Terminal Details 
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Figure 7.2d. 196-Lead PQFP Mechanical Package Detall—Typical Lead 
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Figure 7.2e. 196-Lead PQFP Mechanical Package Detail—Protective Bumper 


2-403 


intel. intel386™ SL SuperSet ADVANCE INFORMATION 


= N00] 


bese] B Note 2 


Cc 
0.0125x0.070 —+ [__] Cc) 


00000 


Note 2 
is 240814-97 


Figure 7.2f. Recommended PQFP Footprint 


8.0 REVISION HISTORY 


The First Release of the Advanced Information Intel886 SL Microprocessor Superset B Step Data book 
reflects information believed to be accurate as of July 1991. 


This revision has included the specifications for the Intel386 SL CPU both in standard 5V mode and 
FlexibleVoltage Mode. 


Following specification changes are made for the CPU in standard 5V mode: 
1. Ctoo5 max value is changed from ‘38 ns” to ‘44 ns”. 


2. The lou of IOCHRDY, |OCS16# and MEMCS16# is changed from ‘'—2 mA” to “—1.6 mA” for 
Vou = 2.4V. 


3. The derating corners for Ctgog in both 20 MHz and 25 MHz are changed from “SR, S” to “FR, F”. 


Following specifications are added to the CPU in standard 5V mode: 
1. A.C. timing specifications at 16 MHz. 
2. A.C. timing specifications for DRAM controller in F1 mode at 25 MHz. 


Following specification changes are made for the CPU in Flexible Voltage mode: 
1. Ctz27 min value is changed from ‘‘25 ns” to '‘O ns”. 


Following specifications are added to the I/O: 
1. Crystal and oscillator specifications. 


Please Consult your Local Intel Field Sales Office for the most current design-in information. 
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